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Room Coolers 
Like These Are 
Today’s Utility 
Headache 


Because of... 


Poor Voltage 

Poor Power Factor 
Fuse Blowing 
Overloaded Lines 
Overloaded Equipment 
Customer Complaints 


See Page 86 





Quality Equipment — serving the elec- 
trical industry for over half a century. 


; METERING EQUIPMENT 


ROUND METER SOCKETS 


SOCKET METER TROUGHS 
10 types available. 


Indoor gangable. 


SOCKET METER MOUNTINGS — RAINTIGHT TYPE 
an ‘ 


SOCKET METER TROUGHS WITH AND WITHOUT HUBS 


. 


Medium duty, single phase 
and polyphase. 


“A’BASE METER MOUNTING 
AND TEST CABINET 
Indoor. Single phase and 
polyphase up to 200 Amps. 


A. Tamper-proof Meter Seals, 
custom embossed. 


B. Non-corrosive zinc 


strapping. 


Heavy duty. 
Up to 200 Amperes. 
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POLYPHASE METER 
MOUNTING AND 
TEST CABINET 
C.T. current transformer 
cabinets available. 


CABLE RACKS AND 
STANCHIONS 
Light and heavy duty. 
Porcelain insulators. 


TWE KEY TO THE MODERN NOME 


SOCKET METER ADAPTER 
For “A” Base Meter Boxes. 
Indoor and Outdoor. 


me (LOWS NOL 


AERIAL LADDERS 


“A BASE METER 
CONNECTION BOX 
Raintight type. 

Two sizes up to 2/0 wire. 


COMBINATION 
METER SOCKET AND 
CIRCUIT BREAKER 
Service Equipment. 
One piece construction. 


A de Te AE eS Se 


es CURRENT LIMITING REACTORS 


Dry type. Glass insulation. 


For complete information, write Dept. U2. 


MURRAY MANUFACTURING CORPORATION 
1250 ATLANTIC AVENUE, BROOKLYN 16, N. Y. 
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Meet This Week’s Writers 


Providing answers in this issue to 
the problems utilities are facing in 
serving the booming room air cooler 
market is F. G. Hamner, distribution 

engineer for South 


ees 


Electrical World 


Published for 78 years for those engaged in the business of 
generating, transmitting, distributing, or applying electric power 


ern Services, Inc, in 
Birmingham, Ala 
He knows the field, 
having spent all 
his 29 years in the 
utility business in 
systems studies, 
HAMNER lanning,  prelimi- ee 
oa fac speci- Editorials 
fications, standards, and economic 
studies. News 
He has done so for one firm, since The Electrical Week f Statistics 
graduating from Massachusetts Insti- Public Relations Financial News 
tute of Technology in 1924. At the Washington Comment ae News About People 


time it was Dixie Construction Co. Technical Notes Meetings Calendar .. 

The company has gone through 
four other names since then, but Jack, 
as he’s known to intimates, has lit- 
erally never left home. 

Born in Tennessee, though reared 
in Texas, he has two married daugh- 
ters. When off duty he uses some 
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OKOLITE-OKOPRENE 


| vsepenine on the banks of the Missis- 
sippi below St. Louis, the new 
Meramec Plant of the Union Electric 
Company of Missouri is another fine 
example of modern power plant engi- 
neering and construction. Every com- 
ponent, from the terminals to the two 
110,000 KW turbines, was selected for 
quality and durability. 
Following a trend that has become 
almost a national practice today, 
Okolite-Okoprene wires and cables were 


an insulated cables 


purchased. Virtually all the single and 
multi-conductor control cables are 
Okolite-Okoprene, as are the low volt- 
age power cables and the lighting 
feeders. 

You will find that Okolite-Okoprene 
cables give dependable performance in 
every service, whether in new installa- 
tions or for replacement. For full in- 
formation, write for BulletinEW -1056. 
The Okonite Company, Passaic, New 
Jersey. 


v 


used in new MERAMEC POWER PLANT 


<" 
7) 


ANMIVERSARY. 


1747 
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Medium Angle Structure* 


Quantity Description 


2 
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As req'd 
As req‘d 
3 


Crossarm 

Stud bolt %’’ w/2 washer nuts and locknuts 

Filler block 

Stud bolt 3%’ w/2 washer nuts and locknuts 

Knee brace 

Swinging angle bracket 2/plate and bolts 

Machine bolt 7%’ w/sq. nut and locknuts 

Flat washer 4” sq. x 4”, 15/16” hole 

Curved washer 4” sq. x 4, 15/16” hole 

Cross brace w/fittings, clamp, 7s’ pole bolts 
and curved washers 

Pole band 

Connecting link 

Guy roller 

Machine bolt 34” x 24" 

Wood strain insulator 

Suspension clamp for static wire 

Suspension insulators and fittings 

Guying material 

Link 


*This print was reproduced from the Graybar Bulletin 
GB-5076A on High Voltage Transmission Line Mate- 
rials. This 92-page book covers, in condensed form, 
Graybar materials for line construction. Write us, if 
you do not already have your free copy. 


a 


How 109 Graybar Offices and Warehouses 
help Standard Construction Practice 


The ever-growing need for electric power demands continual 


construction of new transmission lines . . 
through rugged virgin country. 

Ingenuity and skill of experienced transmission engineers 
speeds vital construction work ahead. And acting as local 
liason between them and hundreds of manufacturers are 109 
strategically-located Graybar offices and warehouses. 

For no matter where the job site may be, it’s an easy matter 
to order all your transmission line materials and supplies 
from a near-by Graybar office. Remember, too, that in most 
Graybar locations, you’ll find outside construction specialists 
ready to help you fill each specialized need . . . precisely and 
quickly. Graybar Electric Co., Inc. Executive offices: Graybar 
Building, 420 Lexington Avenue, New York 17,N.Y. 307-97 


. many of them 


CALL GRAYBAR FIRST FOR... 


IN OVER 100 
PRINCIPAL CITIES 





pg. RESTART in emote 


of seconds -- no parts to replace 
--PAYS for itself, if there's ONE FAULT 


& 
TY THE ELECTRIC A hee aie ele CO. 


CLEVELAND. OHIO U.S.A 


tl 
WINNT TA Laaen| cose OD aaa 


Lali BUS MAY BE 


on MOTOR Rar N an INFINITE KVA ( ) _ 2300-4600 


VOLT MOTOR 
Stop and consider the reduction in down-time 
an EC&M VALIMITOR Starter will save after a 
fault. Damage in the motor circuit will be 
minimized by the VALIMITOR coils—the cir- 
cuit will be cleared quickly and safely by the 
well-known Type ZHS magnetic contactor. When 
the cause of the fault has been remedied, the 
EC&M VALIMITOR starter will get production 


rolling again in a matter of seconds. 


And EC&M VALIMITOR Starters are easy to 
apply on a system of any capacity. No need to 
figure ‘‘short’’ capabilities of existing bus includ- 
ing estimate for future growth. These starters 
may be applied to a bus of infinite KVA... 
fault currents will be limited to a maximum of 
25,000 KVA (steady state current) and the 
EC&M Type ZHS Contactor of 50,000 KVA 


interrupting capacity clears the circuit quickly. 


Remember that EC&M VALIMITOR Starters 
save time . . . in application . . . in installation 


. . in restarting after a fault. 
EC&M 2300 Volt VALIMITOR, 


so 
Write for 
aligning-type, cubicle Starter with 


! Sa © « 
call conidia Sain Reprint Bulletin 


for this installation. 


THE ELECTRIC CONTROLLER & MFG. CO. 


2698 EAST 79TH STREET a CLEVELAND 4, OHIO 
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How shop fabrication 
of piping 


keeps costs down...quality up! 


When you specify piping fabricated in Grinnell shops, you 
are ALL to the good. 


Here’s why: — Included in the price (which is deter- 
mined in advance) are such items of expense as: 


Interpretive engineering 

Shop sketches and planning 

Procurement of materials 

Heat, light, power, water, compressed air, expendable 
tools and supplies 


But Grinnell even goes further. Grinnell finances material 
inventories and payrolls for you; carries insurance; makes 
no charges for waste material or spoilage. 


On the production side, too, you benefit. Piping fabricated 
in Grinnell shops is done under ideal conditions, with 
modern equipment, by personnel qualified for each class of ; ey 
work. It is rigidly inspected and tested to meet customer’s i lid } 


specifications and all applicable codes. Before shipment Welding (induction heating coils in place for 
it is cleaned inside and outside and painted. It is squared prehect, welding hect and stress relieving.) 
to dimensional tolerances, so that sub-assemblies can be 


erected at the job site quickly and easily. 


You can count on it ... Grinnell shop fabricated piping 
guarantees maximum quality and economy. 


WHENEVER PIPING IS INVOLVED 


Grinnell Company, Inc., Providence, Rhode Island ° Coast-to-Coast Network of Branch Warehouses and Distributors 


pipe and tube fittings ° welding fittings * engineered pipe hangers and supports * 
Grinnell-Saunders diaphragm valves * pipe * prefabricated piping * 
industrial supplies ° 


Thermolier unit heaters °* valves 
plumbing and heating specialties * water works supplies 
Grinnell automatic sprinkler fire protection systems ° Amco air conditioning systems 
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You have to go - 


Almost all cables look alike on the outside. You 
have to go inside the jacket to the insulation if you 
want to see how good the cable really is. In power 
cables it’s the insulation that makes the difference. 
This fact may be borne out in years of service or as a 


result of rigorous laboratory tests. 


When you put a cable underground you don’t want 
to dig it up again in a couple of years because it failed 
from water-absorption. Inside this cable you will find 
insulated conductors that can take continuous soak- 
ing over a long period of time and yet retain their 
physical and electrical properties almost unchanged. 

Whatever your installation conditions, use Simplex- 
ANHYDRExX Insulated Cables. They are made for 
installation as aerial cables or underground in ducts 
or direct burial. For more information write to the 


address below. 


WIRES & CABLES 


SIMPLEX WIRE & CABLE CO., 79 Sidney St., Cambridge 39, Mass. 


July 27, 1953 @ ELECTRICAL WORLD 





nce ‘ 
far increased PertOrma'™” seven Longer Lite 
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a) 
Variacs with Duratrak have these Important Advantages — 


* Longer Life — essentially that * 
of any fixed-ratio power trans- 
former 

* High Initial Surge Currents —- x 
all VARIACs with DURA- 
TRAK will withstand 1ini- 
tial surges ten times their 
rated current 


q 


Overloads — safe allowable overload 
as considerably in excess of that 
possible with old-style VA RIACs 
Less Maintenance — under normal con- 
ditions maintenance of these new 
VARIACSs 1s negligible — the new 
DURATRAK 1s subjected to no 
deterioration when VARIACs are 
operated within their rated load 


Construction 


NY SN S 
IW ON 

The new Duratrak type 
of construction is found exclu- 
sively in VARIACs. These units 
set a new standard in reliability, 
greatly improved performance, 


long life and minimum of main- 
tenance. 


Fill in Coupon Below for Your Copy of the NEW VARIAC BULLETIN 


ae 


UE Pe ESS Oe CCMA UTED mK Ee 


Send me a copy of the NEW Variac Bulletin which describes 
the new Variacs with Duratrak. 


Company 
Street 


City 
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TESTED! PROVED! Scuce 1922 


Ice-Testing is not new to R&lE switches. Many years closed to open operations can be duplicated. 
ago, the freezing of spray-covered equipment was 


Since 1922, Hi-Pressure Contact Switches have been 
no longer an experiment. 


consistently tested under practically every ice loading 
In the 1930's, R&IE began to control the conditions condition. Jaw clearances, crank clearances, open 
of ice-testing - the approach to finding the true areas in clevis joints, no operating parts in compres- 
answer to switch performance. In laboratory testing, sion, short operating radii and movable parts in shear, 
practically any rate of freezing precipitation, any are some of the detail advantages proven in the many 
variation of temperature - from open to closed, or ice-breaking tests for better operating service. 


31 YEARS OF KNOW-HOW 


Year after year, test after test added to 
the vast store of knowledge gained in 
the preceding years of switch building 
Know-How. Along with  ice-breaking, 
hundreds of other thermal and mechanical 
tests are on the record in the development 
of Hi-Pressure Contact Switches. Fault 
current tests, impulse tests, wear tests - and 
any method of research to improve the 
switch design - all contribute to Good 
Switch Performance. 
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BLADE OPERATING \ 
PARTS 


TERMINALS, 
\ 


SINCE 1922 


CONDUCTOR SUPPORTS. 
CLAMPS AND FITTINGS 


DISCONNECTING SWITCHES 


'NOOOR AND OUTOOOR 


é ct HORN GAP SWITCHES 


SEALED PRESSURE 
HINGE CONTACT 


: INTERRUPTER SWITCHES 
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DISTRIBUTION 
ee 


SWITCH OPERATING 
WL Peay 


Bee 
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HI-PRESSURE 
JAW CONTACT — 


THE MODERN TYPE TTR-49 SWITCH IS DEVELOPED 
FROM THE R&IE BASIC HI-PRESSURE CONTACT DESIGN 


Check the fact. 


1 JAW CONTACT. Hi-Pressure, Hi-Thermal 
capacity silver to copper contact. ONLY ONE 
BREAK CONTACT on the switch. Copper and 
beryllium jaw - copper for thermal capacity and 
beryllium for strength and resilience. Here's 
maximum protection against fault current damage. 


29 HINGE CONTACT - Completely enclosed 
and weather sealed Hi-Pressure, Hi-Thermal ca- 
pacity, silver to copper Hinge Contact. Contin- 
uous, annular constant electrical and mechanical 
contact at all times. Eliminates second break con- 
tact with its multiplied problems and maintenance. 


3 BLADE OPERATING MECHANISM - Sim- 


plified and “‘streamlined”’ to attain a simple har- 


monic, accurately controlled blade motion. Spec- 
ial pin fastenings, snap rings, and rivets have been 
eliminated from moving parts. Universal blade 
balance on 69 Kv, and above. 


4 BLADE - Extra heavy, hard drawn tubular 
copper with integral, formed contact end. Solid 
current path from jaw to hinge contact. 


5 TERMINALS - Four half-inch bolts on 134 x 
134 inch centers permit NEMA standard 600 or 
1200 Ampere clamping and R&IE Type “UC” 
universal clamps. Both terminals equal height 
from base. 


6 BEARING - Aluminum housed, weather 


sealed, stainless ball - requires no lubrication. 


tT} R&IE SWITCHING EQUIPMENT 


DIVISION OF 1I-T-E CIRCUIT BREAKER CO. 
GREENSBURG, PA. 


OPEN OR ENCLOSED 
BSS BES D3 
HEAVY DUTY BUSES 


KIRK INTERLOCK 
SYSTEMS 


AUTOMATIC 
SWITCHING 
ee 


METAL CUBICLES 


TESTING DEVICES 
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INDUSTRIAL INSTALLATION of G-E substation will take care of Corporation, 


Fremont, Ohio. Many utilities recommend 
power needs of the Aviation Division of The Bingham-Herbrand 


industrials install package substations at service entrances. 
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5000-KVA PACKAGE SUBSTATION is often best size for indus- unit at entrance of Duval Sulphur & Potash Co., Carlsbad, 
trials. Southwestern Public Service Co. installed “building-block” |New Mexico—saved investment in unused capacity. 


G-E package substations give utilities 
low-cost answer to fast-growing loads 


Unit installations keep pace with greater industrial power demands 


Installing new power service entrances for industrial sites—or 
revamping old service entrances—can become a simple, easily 
handled job for utilities. Whether one industrial plant or five is 
involved, General Electric’s economical package and master unit 
substations can help solve problems of rapidly increasing load 
density. 


Small package substations take care of individual plant require- 
ments in isolated sections, and can be added to existing service 
installations in areas of concentrated industry. Either way, utilities 
can keep units economically small—only large enough to meet 
expected load growth—and they can avoid heavy investment in 
large substations with unused capacity. 


Package substations reduce costs, give flexibility for shifting 
loads, save installation time by using co-ordinated components. 
For details, write for GEA-4500, “Package Substations,” ee 
Electric Company, Schenectady 5, N. Y. 


IN EXPANDING INDUSTRIAL AREA, centrally 
located small substation of Niagara Mohawk 
Power Co. assures sound distribution investment. 


GENERAL @® ELECTRIC 
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Want extra performance 


in Class A equipment at no premium cost? 


...in transformer layer or phase insulation? If you do, you'll want 
to know more about this stronger, safer, longer-lasting varnished 
glass cloth. For this is cloth in sheet or tape form that’s priced 

for general Class A use... wherever straight-cut organic textile 
fabrics were formerly used! 


STRONGER 


A stronger, more permanent support for insulating varnish is provided because 
Fiberglas* yarns have greater tensile strength than organic textile-based 
yarns of equal thickness. 


SAFER 


Equipment withstands higher temperatures, breaks down less readily, because 
Fiberglas glass-based varnished cloths provide higher thermal heat 
dissipation and higher heat resistance. 


LONGER LASTING 


Class A equipment lasts longer, gives better performance when suitable 
varnished glass cloths are used. Glass cloths are inorganic—will not rot 
. resist moisture, oil and severe weathering. 


AVAILABLE NOW 


If you haven't already checked into the possibilities of this cloth, be sure to call 
your supplier. today—or write direct to Owens-Corning Fiberglas Corp., 
Dept. 858, 16 East 56th Street, New York 22, N. Y. 


*Fiberglas is the trade mark (Reg. U. S. Pat. 
Off.) of Owens-Corning Fiberglas Corpora- 
tion for a variety of products made of or with 
fibers of glass. 


OWENS-CORNING 


FIBERGLAS 


ee ad 





“if it’s Fiberglas, it’s Owens-Corning!“” 
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Research...cornerstone of advanced instrumentation 


| is a job that never ends. This 
holds particularly true in the field of instru- 
mentation, for every advance in manufac- 
turing procedures brings a demand for better 
techniques for measurement and control. 


But research, to fulfill its true function, must 
do more than keep pace with progress. In 
Honeywell’s Industrial Division, research 
points far beyond today’s frontiers. Here, 
skilled scientists are intensively engaged in 
programs that are developing solutions not 
only for present problems, but also for the 
much more demanding applications of the 
future. Drawing on the related sciences of 
physics, electronics, metallurgy, chemistry 
and nucleonics, they are helping to bring 
instrumentation into its own as a new and 
essential science. Fundamental research, 
which attacks control problems in their most 
basic aspects, is supplemented by develop- 
ment studies to evolve practical equipment 
for factory use. Working in close cooperation 
with research, Honeywell application engi- 
neers translate new developments into work- 
ing systems, custom-fitted to today’s process 
requirements. 


Covers all phases of control 


Each of Honeywell’s several laboratories 
works in specialized but related phases of 
instrumentation. 


The primary elements laboratory, for example, 
searches into ways to improve the perform- 
ance of today’s elements—and to utilize the 
latest scientific discoveries in producing new 
detecting devices with greater range, speed, 
flexibility and accuracy. 


PRECISION MEASUREMENTS aid study of new 
pressure measuring elements. 


16 


In the precision measurement laboratory, Honey- 
well’s own “‘Bureau of Standards’ performs 
the most exacting electrical and mechanical 
measurements to provide precise evaluation 
of new developments. 


The nuclear engineering laboratory develops spe- 
cialized techniques of measurement and con- 
trol essential to the nation’s accelerated 
atomic energy program. 


The servomechanisms laboratory studies the tech- 
niques which will be needed to control the 
“automatic factory” of the future . . . oper- 
ates processes in miniature, and analyzes 
their control performance. 


What of tomorrow? 


To the instrument user—in factory or labo- 
ratory—Honeywell’s research has twofold 
significance. It assures continued refinement 
of instrumentation for the measurement and 
control work that’s to be done today. And 
it promises new and revolutionary equipment 
from Honeywell . . . ‘‘First in Controls” . . . 
for the increasingly important role that in- 
strumentation will play in tomorrow’s world. 


Guard against 


NEW CONTROL TECHNIQUES are developed in 
the servomechanisms laboratory. 


with 
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Electronik generator rotor tem- 
perature recorder is calibrated for 
the individual generator. Single 
and multi-point are supplied for 
other power plant uses. 


overheat damage 






Zlorlionik tem perature recorders 


Wraex overloads pile up, wattmeters won’t tell 
you how close temperatures are getting to the safe 
limits for insulation. But ElectroniK temperature 
recorders will. They’re the best insurance you can 
have against overheat damage. They tell operators 
not only how hot the critical spots are at any in- 
stant—but also how fast temperature is rising 
toward the danger point. 


ElectroniK recorders are supplied both for rotor 
and for stator temperature measurements in gener- 
ators ... and for countless other power plant tem- 
peratures in hydrogen coolers, transformers, cables, 
cooling oil and bearings. All operate on the ‘‘Con- 
tinuous Balance” principle . . . are free from the 


limitations of delicate mechanical linkages. 


Service-proved in thousands of installations across 
the breadth of industry, these instruments feature 
thorough dependability. Every component is built 
for long, trouble-free operation and minimum 
maintenance. 


Your local Honeywell engineering representative 
will be glad to discuss advanced ElectroniK tem- 
perature instrumentation for your power plant. 
Call him today . . . he is as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, 4568 Wayne Ave., Philadel- 
phia 44, Penna. 


@ REFERENCE DATA: Write for Data Sheet No. 9.1-7 . . . and for Catalog 90-2, “Supervisory Instruments for Power Generation.” 
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Georgia Power Company Plants use 
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BATTERIES 


Here are four generating plants of the Georgia 
Power Company that are equipped with 
Exide-Manchex batteries. 


Plant Yates works twenty-four hours a day, 
seven days a week. Each of its three generators 
has a capacity of 100,000 kilowatts. Plant 
Mitchell has a possible total capacity of 125,000 
kilowatts . . . the Sinclair Dam plant, located on 
the Oconee River, will produce 45,000 kilowatts 
... and Plant McManus is designed for ultimate 
expansion to four steam-electric generating units 
of 40,000 kilowatts each. 


In addition, Georgia Power Company will soon 
complete a 300,000 kilowatt capacity steam- 
electric plant, Plant Hammond, on the Coosa 
River near Rome. A 60 FME-21 Exide-Manchex 
battery will be installed. 


PLANT YATES 


PLANT 


SINCLAIR DAM 


PLANT 
McMANUS 
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EXIDE-MANCHEX BATTERIES ARE PREFERRED 
BY MANY UTILITIES BECAUSE THEY ASSURE: 
POSITIVE OPERATION: Dependable performance at 
ample voltage with no switchgear failures. 


INSTANTANEOUS POWER: High rates for switchgear 
operation with adequate reserve power for all other 
control circuits and for emergency lighting. 


LOW OPERATING COST: Extremely low 
resistance. 


LOW MAINTENANCE COST: Water required about 
twice a year. No change of chemical solution during 
life of battery. 

LOW DEPRECIATION: Sturdy, long-life construction. 


GREATER CAPACITY in a given amount of space avoids 
overcrowding. 


internal 


Various sizes and types of Exide Batteries are 
available in plastic containers. 


Exide-Manchex is your best battery buy 
for all control and substation services. 


1888 ..:£DEPENDABLE BATTERIES FOR 65 YEARS...1953 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 2 « Exide Batteries of Canada, Limited, Toronto 


“EXIDE” and “MANCHEX” Keg. T.M. U.S. Pat. OZ. 
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Meet L. L. Wrentmore, 


Westinghouse Distribution Apparatus Manager. On the 
following seven pages, he discusses new developments in 
distribution apparatus and some of the important 

points to consider in selecting protective equipment. 


How modern equipment provides 
a new level of distribution protection 


Larry Wrentmore is Mr. Distribution Apparatus at West- 
inghouse and a 27-year veteran. Originally a utility man, 
he has served in Westinghouse district offices in direct con- 
tact with utility problems. For the past nine years at East 
Pittsburgh, he has brought his experience to bear across 
the board and is a recognized authority on distribution 
apparatus problems. 





“Expulsion or valve arresters—whichever your prefer- 
ence, Westinghouse quality provides better protection 
with either type. Switchgear apparatus engineers 
Rusty Campbell and Bob Lawrence explain why:" 


20,000 amperes 


With the new LX arrester you can protect your 
equipment at any place on your distribution 
system. 

The short-circuit capacity of the new LX 
provides flexibility previously unobtainable in 
expulsion arresters. System fault current is no 
problem for this arrester. You can place it on 
your equipment in close to your substations 
where other expulsion arresters will not clear 
the power-follow current. This design will also 
clear small power-follow currents found on 
delta circuits or at the end of your long rural 
lines. 

Industry standards state that the short-circuit 
rating must be placed on the nameplate of the 
arrester. Westinghouse has complied with this 
on the new LX as follows: 


3 kv—20,000 amps 
6 kv— 16,000 amps 
9 kv—12,000 amps 
12 kv— 6,000 amps 
15 kv— 3,000 amps 
18 kv— 1,500 amps 


These high short-circuit capacities were 
achieved by the current-limiting action pro- 
vided by the spiral interrupter. On small faults 
where not much help is given by expulsion 
action, the arc is cooled and interrupted by the 
long path it must travel. 

This LX expulsion arrester provides excellent 
protection for your distribution equipment. It 
has low sparkover, and surge current capacity 
far exceeding industry standards. These, coupled 
with the power-follow current interrupting 
ability of the LX, give you an expulsion arrester 
that will meet your needs. 

Westinghouse is sure this design will meet 
your most severe requirements for lightning 
protection.We suggest you place some of these 
at points where you previously have had light- 
ning protection problems.Write now for more 
information on these arresters. J-60840 
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Westinghouse valve arresters 


. } eliminate line lockout 


oe 


The dependability of Westinghouse valve arrest- 
ers has been proved through 13 years of 
trouble-free service. 

In the last 13 years, not one of the three 
common arrester troubles has been reported 
on Westinghouse LV arresters. 


1. Not one case of line lockout. 
Not one case of radio interference. 

. Not one case of moisture getting into 
the arrester. 


The first valve arrester was manufactured by 
Westinghouse in 1922. From 1922 to 1940 
five designs of this arrester were built, each an 
improvement on the preceding design. 

In 1926 we introduced the dropout ground 
lead which prevents line lockout. 

In 1931 we eliminated radio interference by 
the introduction of the only successful moisture 
seal found on distribution arresters today. A 
spun-on brass cap compresses a treated neo- 
prene gasket to the ground porcelain body. 
After sealing, each arrester is pressure tested 
with nitrogen. 

In 1931 we manufactured the first block 
valve element. Each block is surge tested and 
its characteristics checked on a cathode ray 
oscillograph at 1,500 amperes, 10-20 wave. 

In 1935 we introduced the pre-ionizing 
principle. Metal tips are used in the spark gap 
which insure consistently low sparkover char- 
acteristics. 

In 1940 we introduced the present LV 
arrester containing all of the desirable time- 
proved features of preceding valve designs. 
Plus—a larger valve element to handle long- 
tailed lightning (hot lightning strokes found 
on rural circuits). This design is being used 
today. Tests on each valve element insure that 
the arrester may be used anywhere on a dis- 
tribution system. 

Write for more information on this time- 
proved arrester. J-60841 


Westinghouse 





“Bob Rung* of the Transformer Division 
“) ~ gives a cost-saving answer to a 
- transformer operating problem." 


‘ 
ae 


New “PL” indicator 
provides automatic 


load check 


As you know only too well, one of your big 
distribution system problems centers around 
distribution transformers. How can you tell 
when a transformer is seriously overloaded— 
before it causes youtrouble and needless expense? 


The new Westinghouse “Performance Log” in- 
dicator for conventional distribution transform- 
ers solves that problem in two practical ways. 

First, it warns of an overload condition with 
a red signal light. For accuracy, the warning is 
based on the winding temperature . . . not oil 
temperature. The red light comes on during 
each of the first four overloads, and goes off 
when it has passed. 


Second, a dial indicator, visible from ground 
level, records each overload. After five over- 
loads, the red signal light comes on and stays 
on even after the overload has passed. The dial 
pointer, however, continues to record successive 
overloads. Expensive pole climbing and load 
checking are eliminated. 

With this two-way protection on Westing- 
house distribution transformers, you are kept 
constantly advised of transformer status 
without expensive load checks . . . without 
inaccurate guesswork. Start now to plan for 
better protection of your distribution system by 
writing for TD-46-409. J-70700 


*Manager, Distribution Equipment 
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“John Chiles, Manager, Transformer 
Engineering, points out a strong 
factor in transformer reliability.” 


Plastic impregnation —a vital link 
to better distribution protection 


The vital links in the control circuit of your metering 
and relay devices are potential and current trans- 
formers. As such, their reliability must be beyond 
question if you are to attain maximum protection of 
your distribution system. 


One of the reasons for the high reliability of West- 
inghouse Types PT and CT instrument transformers 
is the process of vacuum impregnation in plastic 
pioneered by Westinghouse. A heat and vacuum treat- 
ment first removes every trace of moisture and air 
from both the plastic and the core-coil assembly. Then, 
under alternate vacuum and pressure, the plastic is 
forced into the innermost coils until all voids are 


Westinghouse 


filled. With moisture and air completely excluded and 
no possibility of internal corona, you can count on a 
continuing, reliable, control source . . . without costly 
maintenance under any weather or temperature 
extremes. 

Plastic impregnation with such plus features as 
oxygen-free copper, Hipersil® cores, and sturdy steel 
cases provides good practical reasons why you can plan 
now for better protection of your distribution system. 

Your Westinghouse representative can tell you much 
more about these important “links” to better protec- 
tion. Why not call him—or write for CS-45-340 and 


CS-45-520. J-70701 
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Now— maximum flexibility achieved 
with Westinghouse cutouts 


With ove porcelain box, it is now possible to obtain 
the three most popular cutout ratings: 


1. The standard 50-amp, 1200-amp I.C. cutout 
known as the Westinghouse EA 50. 

2. Our HC-50 cutout—high capacity 50-amp, 
5000-8000-amp I.C. 

3. The new MC-100 cutout which gives you a 
100-amp cutout with 5000-8000-amp L.C. 

This exclusive feature allows you to start out with a 
low-priced standard 50-amp cutout—then by merely 
changing the door you have a 50-amp or 100-amp 
cutout with greater interrupting capacity. One por- 
celain box—three cutouts. 

There are actually seven interchangeable doors used 
with the standard box. Both a dropout and non-drop- 
out design are available in each of the above three 
ratings—making a total of six—plus a 100-amp dis- 


“Here’s important news about cutouts 
from H. H. Fahnoe, Manager, Switchgear 
Distribution Apparatus Engineering...” 
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connect blade. 

Picture shows 5.2-kv cutouts. Equivalent ratings are 
available for 7.8-kv service. This complete interchange- 
able line enables you to make big reductions in your 
inventories because only the doors need be stocked, 
not the boxes. 

All these cutouts have the important Westinghouse 
features. You know all the doors will fit because the 
boxes are made by the exclusive Prestite® porcelain 
process. It combines the high dimensional accuracy 
of dry-process porcelain with the high strength of 
the wet-process. 

For those who prefer the dropout design, we offer 
an exclusive feature—180° dropout for greater safety 
and visibility. The door is easily removed and re- 
placed with a hook or switch stick for complete safety. 

Write for D.B. 38-610 for more information on 
this outstanding complete cutout line. J-60839 
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“Wilbur Pyle* explains why we know, 
and you know, that Westinghouse 
power fuses give you the level of 
protection promised on the label." 


Every new power 

fuse development proved 
under actual fault 
conditions 


Improvements are constantly being made in boric 
acid power fuses—originally developed by Westing- 
house 20 years ago. This, of course, makes for 
better fuses but it also poses a problem: How do 
we know the new design will have the proper char- 
acteristics, the right interrupting rating? 

We answer this important question by taking 
hundreds of new fuses into the High Power Lab- 
oratory and proving them under actual fault condi- 
tions. We test at high currents, low currents, high 
voltage, low voltage (sometimes, paradoxically, a 
model will interrupt at high voltage but not at low). 

This takes a restraint off our fuse designers and 
you. There’s no tendency to freeze on a design just 
because its ratings are proved. We can prove the 
new one, without bothersome field testing by you. 

Here are some of the recent improvements this 
procedure has engendered. We now paint the outside 
of extra-high-voltage DBA Fuses with Coronox®, a 
conducting paint that shields. Coronox helps reduce 
corona, prevents flashover and improves electro- 
static properties. 

Parts inside of the fuse tubes, where practical, 
are now painted with silicone varnish which reduces 
corrosion. We now use friple separable contacts 
with individual pressure springs which do a better 
job than the contact construction formerly used. 

Write us now for more information on these 
proved power fuses. 1-60842 


*Manager, Switchgear Devices Section 


Westinghouse 














“Here’s an apparatus repair service that has 
a vital effect on utility operations..." 





Serving electric utilities... 
a nationwide system of specially equipped repair shops 


Within easy reach of your company is a modern, 
well-equipped repair plant—ready to repair, rebuild 
or modernize any type of your electrical equipment. 
It is one of the 38 repair plants which Westinghouse 
owns and operates throughout the country. 

The surge comparison tester shown in the picture 
above is only one example of the complete facilities 
which are available in these repair shops for testing 
powerhouse motors and other equipment. Each 
plant is so equipped to give you the kind of repair 
job that is your best guarantee of dependability 
and high service continuity. 

When a piece of equipment is sent to us for repair, 
we'll send it back as good as, or better than, new. 
Westinghouse research engineers are constantly 
developing improved materials and modernization 
features that are applied to our repair and rebuild- 
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ing processes. For example, with our replacement 
core and coil assemblies, distribution transformers 
can usually be given a higher than original kva rating. 
The work in our repair plants is highly organized. 
Each job receives specialized attention with stand- 
ardized techniques and repair processes and is 
subject to rigid quality control checks at various 
stages of job completion. This assures not only the 
highest quality repairs, but also fast, efficient han- 
dling which enables us to give prompt service. 


* * * * * * 


Write us for more information on this important 
service to the electrical industry, or on any of the 
products discussed on preceding pages. Westing- 
house Electric Corporation, P. O. Box 868, Pitts- 
burgh 30, Pennsylvania. CP-2(1010) 








One man at the rear-mounted hy- 
draulic control levers* can put this 
permanently assembled derrick in 
use in less than three minutes. No 
lifting and assembling of parts. A 
flick of the control stows the entire 
derrick flat on top of the body with 
equal speed. F 





NEW LIVE BOOM —With the 
Holan adapter arrangement 
in the center leg, the Series 3100 
derrick may beused 
with live boom ef- 
fect to the full rated 
capacity thru a 70° 
arc, further increas- 
ing its versatility. 


Distributors 

BAKER EQUIPMENT ENGINEERING CO, 

Charlotte, N.C. * Columbia, S. C. 
Richmond, Va. 


SCHETKY EQUIPMENT CORP, 
Portland, Ore. 
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Derrick is permanently mounted overhead, with 
rigidly braced steel channels which transfer 
the load, to base-frame of body. Powerful hy- 
draulic rams work through heavy chains and 
sprockets to swing tripod up or down. 
Capacity 3,000 to 7,000 pounds depending 
on extension. 10,000 pounds “stiffleg”’ pull 
with center leg on ground. 





In conventional positions, the Series 3100 
handles up to 65-foot poles with ease. Also 

may be used with center leg anchored in- 

side, with a special adapter, to boom / 
medium loads (2,000 Ibs.) onto 
platform. Quick set-up and restow- 
ing saves time and manpower on 
every job. 


o 
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Setting a heavy pole with a Series 3100 Power-Operated Derrick 





CORPORATION 


MOBILE EQUIPMENT FOR PUBLIC UTILITIES 

4100 West 150th Street « Cleveland 11, Ohio 

District Sales Representatives 

6-03 161st Street, Beechhurst, Queens, New York ° 201 S. El Camino, San Mateo, California 
2754 N. 92nd Street, Milwaukee 10, Wisconsin ° 863 Wilson Drive, New Orleans, Louisiana 

Export Representative 











COPPERWELD STEEL INTERNATIONAL 117 Liberty St., New York 6, N.Y.,U.S.A. 
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How to brighten dark rooms 


with just one 


When you consider labor costs on a job like this, you soon 
realize that it’s only good business to use the best quality 
paint. Particularly when an aluminum paint formulated to your 
specific needs may well save you the cost of a second coat. 

While Alcoa does not make paint, it’s our business to know 
all about the aluminum pigments that go into the best brands. 
We supply most of them. Working together, Alcoa technicians 
and leading paint manufacturers have found ways to combine 
pigments and vehicles for the utmost protection against the 
most common industrial paint problems—heat, cold, dirt, 
moisture, smoke, fumes and corrosive action. 

If there’s a spot that needs brightening in your plant—or a 
smokestack, tank, boiler or other equipment that deserves 
preserving—find out how far a brushful of the right aluminum 
paint will go, how long it will last. 

Ask your paint supplier about specially formulated alumi- 
num paints made with Alcoa®Albron Pigments. Or tell us 


28 


coat of paint 


your problems. We'll gladly recommend the correct type of 
aluminum paint for your job. 

For a free copy of our 32-page booklet, Painting with 
Aluminum, just call your local Alcoa sales office or write: 
Paint Service Bureau, Aluminum Company of America, 
1787-G Alcoa Building, Pittsburgh 19, Pennsylvania. 


ry 
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ALUMINUM COMPANY OF AMERICA 
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IT’S EASY TO CARRY as your traveling 
bag. The case is only 19%” long, 1034” 
; high, and 9%" deep. 


IT CAN BE SET UP ANY PLACE where 
there’s 115-volt, a-c supply—for taxis, 
forestry, utilities, construction projects. 





IT’S IDEAL for 2-way operation (police, 
fire, etc.) in small and medium-size 
municipalities requiring medium-range 
communication equipment. 








For ALL-AROUND USE . . . for portable 
or fixed-stations, here’s your best buy... 
the RCA Carfone 2-Way Radio Station 
Unit “15.” 

It is complete with transmitter, receiver, 
power supply, portable antenna, handy 
microphone, and loudspeaker .. . all in 
a single package. 

Easy to carry and easy to set up, this 


portable unit can be operated wherever 
there is a 115-volt, a-c outlet. 


For fixed station use, place the unit on 
the operating desk, hook up the antenna, 
plug in the power cord, and you're set to 
go. For portable station use, simply con- 


® 
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RADIO CORPORATION ! 
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of AMERICA 


COMMUNICATIONS EQUIPMENT 
CAMDEN, HN. J. 
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medium-range radio station... 
RCA Carfone Station Unit “15” 


nect the quarter-wave, whip antenna (sup- 
plied) and plug in the power cord. No 
extra Components to carry around. No 
installation expense involved. 


Greatly improved receiver selectivity 
reduces adjacent channel signals well be- 
low interference levels. A newly designed 
transmitter modulation control enables 
you to transmit the full signal potential 
of the transmitter and maintain one- 
hundred-per-cent modulation at virtually 
all voice levels—whether you shout or 
whisper into the microphone. 


For complete information, 
MAIL COUPON TODAY. 


Communications Section, Dept. 45SE 
Building 15-I 

Radio Corporation of America 
Camden, N. J. 


Please send me complete details 
on the RCA Carfone Station Unit “15.” 





NAME TE iceman 
COMPANY 

ADDRESS 
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A 7,000,000 HP 
Success Story 


Achievements of Newport News personnel in 
designing and building water power equipment 
during the past thirty years reflect a high integra- 
tion of skill and production facilities. 


Answering demands for hydraulic turbines rated 
as high as 165,000 horsepower and as low as 
500 horsepower, this trained organization has 
successfully filled contracts with an aggregate 


NEWPORT NEW 


Interior view of spiral casing at Norris Dam 
rated output in excess of 7,000,000 horsepower. 


Other essential equipment including penstocks, 
spiral casings, valves, pumps, gates and rack rakes 
are also designed and built by Newport News. 


An illustrated copy of our booklet entitled, 
“WATER POWER EQUIPMENT,” will be sent 
to you upon request. 


SHIPBUILDING AND 
DRY DOCK COMPANY 


Newport News, Virginia 
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To YouR SELF-SUPPORTING AERIAL CABLES 


TRA 


NEUTRAL-MESSENGERS 


™@ you’LL CUT MAINTENANCE COSTS, TOO! 


Throughout their long and trouble-free life, self-supporting aerial cables 
with Copperweld* Neutral-Messengers pay off in lower operating costs because 
of less maintenance and less time out. What’s more, they assure better perform- 
ance and ‘increased service life. 

Copperweld’s molten-welded copper covering resists corrosion and fur- 
nishes the high conductance necessary for the return current. Its permanently 
protected steel core permits safer long spans—provides the strength to with- 
stand heavy ice and wind loads. 

Wherever Copperweld Messengers serve—and you'll find millions of feet 
in use—engineers will tell you that their aerial cables deliver dependable serv- 
ice with a minimum of maintenance. 

Play Safe! Include ““Copperweld Neutral-Messengers” in your specifications 
when ordering self-supporting aerial cables from your suppliers. Write us 
today for engineering data. 


*Trade Mark 


COPPERWELD STEEL COMPANY Glassport, Pa. 


SALES OFFICES IN PRINCIPAL CITIES 


eo RENGTH, NON-RUSTING 
EUTRAL-MESSENGERS 
For Self-Supporting Cables 
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THE PROBLEMS changes in line voltage 


characteristics of synchronous converters 


Nat i ona / has the answer 


National engineers weren’t stumped when a cus- 


tomer needed increased voltage from four syn- 
chronous converters. National redesign, made 
effective by National rewinding and National 
insulating materials, produced the required in- 
crease without loss of capacity. 

In answer to another synchronous converter 
problem, National engineers proposed substantial 
voltage reductions which resulted in a 26% in- 
crease in the capacity of the National-rebuilt sets. 

National engineers can redesign your apparatus 
to enable it to meet changing requirements. 
National craftsmen, working with National mate- 


rials, can handle any rewinding job. National field 
engineers will supervise on-the-spot rebuilding of 
equipment too big to ship. 

If you have a problem with any piece of rotating 
electrical equipment, it will pay you to consult 
National. 


yor 
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NATIONAL ELECTRIC (OIL COMPANY (gy 


ELECTRICAL ENGINEERS: MAKERS OF ELECTRICAL COILS AND INSULATION = 
REDESIGNING AND REPAIRING OF ROTATING ELECTRICAL MACHINES 
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6 Reasons why you get greater 
accuracy with Bristol Series 500 


RECORDING 
VOLTMETERS 
AND AMMETERS 


1. Low burden—the lowest burden of any 
round-chart recorder on the market. 


2. Extremely high torque gradient. 


3. Temperature compensated. 


4. Shock-proof moving element mounting. 


5. Leveling of instrument not critical. 


6. Continuously legible recording on sud- 
den changes—up to full scale value. 


Bristol Recording Voltmeters and Amme- 
ters use moving-iron measuring mechanisms, 
known for high torque . . . refined by Bristol 
engineers for greater accuracy and rugged- 
ness. 

Advances in electrical measurement natu- 
rally come from Bristol, experienced for near- 
ly 60 years in building hundreds of thousands 
of recording voltmeters and ammeters for al- 
most every application . . . the finest, most 
dependable products. 

Series 500 Voltmeters and Ammeters are 
designed for easy use, with dust- and mois- 
ture-proof die-cast aluminum case; quick-set 
chart hub for easy chart changing; non-ob- 
scuring pen lifter; and snap-on chart plate. 

Find out all about these superior instru- 
ments by writing for Bulletin E1111 to THe 
BristoL Company, (116) Bristol Road, 
Waterbury 20, Conn. 


BRISTOL 


Permanent mounting offered in three mod- 
els: interchangeable surface and flush, sur- 
face-panel and flush panel. Note the pleasing, 
well-balanced appearance. Also, portable in- 
struments are offered in two models: for set- 
ting on floor or table; for mounting on walls 
or poles and general service. 


€ 


New ball-bearing suspension, loaded by a 
coil spring, prevents damage even under se- 
vere mechanical shock. Stainless steel bear- 
ings and shaft are almost tool hard and are 
corrosion-resistant. 


The dependable Guidepett off Snduitiy 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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MULTI-CIRCUIT 


Unit Substations 


Now You Can Install 


D> 


A-C Unit Substations That Are Planned 
for Easy Future Double-Ending 
Without Service Interruption ! 


bY dear LOAD GROWTH demands additional power, or 
when you want the added reliability of two trans- 
formers, the Allis-Chalmers Unit Substations you install 
today will be easy to double-end. 

Your line crew will find all mechanical and electrical 
connections easy to make . . . the transformer throat and 
switchgear bus easy to align. That’s because sufficient 
mechanical flexibility is built into the throat to permit 
realistic tolerances in concrete base construction. 


Design Aids Quick Field Assembly 


Pre-drilled bus extensions are accessible and flexible 
enough to be consistent with throat construction. There 
are no compound-filled joints requiring melting, chipping, 
cracking, or scraping. Just apply no-corona tape and in- 
sulating tape to finish the job. 

Double-ending is easy also in terms of system opera- 
tion. When planned from the initial installation, double- 
ending can be accomplished with no interruption in power 
service to your customers, Even on substations not planned 


initially for double-ending, the job can be done with 
minimum outage. 

Because Allis-Chalmers Unit Substations are designed to 
grow with your system, they are a convenient answer to the 
growing distribution problem . . . to the ever-increasing 
demand for power a yet more power. They are simple to 
specify, neat and modern in appearance, and easy to expand. 


You Save These Five Ways: 


(1) Original equipment cost is low; (2) compact con- 
struction reduces space requirements and real estate costs; 
(3) pre-wired unit design speeds installation; (4) main- 
tenance is quick and economical because of improved 
accessibility; and (5) you purchase only the equipment 
you need now, deferring additional expenses until load 
growth demands the expenditure. 


For the full story on what Allis-Chalmers Unit Sub- 
stations can mean in your distribution system, call your 
nearby A-C representative, or write Allis-Chalmers, 


Milwaukee 1, Wisconsin. A-3729 


ALLIS- 
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Heres Why 18 Easy to Double-End 


See ee ee 
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THE THROAT OPENINGS of all 
substation transformers, regardless of 
rating, are the same height as switch- 
gear throat opening. This standardized 
throat location permits easy addition of a 
new transformer to the switchgear end of 
an installed Allis-Chalmers Unit Substation 
. . simplifies and speeds field assembly. 
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FEEDER UNITS are jig built so that 
? each feeder cubicle is exactly like 

every other one. Bus extension open- 
ings, control wiring openings . . . even 
small screw holes . . . are pre-cut in jigs. 
This careful, uniform construction makes 
addition of a main breaker easy ...assures 
easy alignment of the new transformer. 
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TRANSFORMER 


MECHANICAL AND ELECTRI.- 

CAL connections are easy to make. 

Bus connectors and transformer throat 
are flexible enough to compensate for minor 
irregularities in concrete surfaces. Silver- 
plated, pre-drilled bus extensions are easy 
to bolt together. No-corona tape and insu- 
lating tape finish the joint, 


CHALMERS “© 
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‘ The Hi-Voltage Type A-W Switch is for line 


sectionalizing and substation work up to 46 kv. 


It’s just one of many Hi-Voltage designs that 
assure the utmost in operating dependability. 
On the opposite page are shown some of the 
outstanding features that make the Type A-W 


the leader in its voltage rating. 


Sleet, ice, years of standing idle have little effect : — laa 
on the operation of a Hi-Voltage switch. Cer- 
tain operation is assured by the straight push- 
pull, close-open action of the switch arm. After 
clearing the contact housing, the arm is swung 
completely open by the powerful and precision- 


built operating mechanism. 


And the Type A-W reduces switch installation 


cost from 20 to 40%, because the mechanism 


: : ‘ Station post insulators may be used 
is completely pre-machined and pre-fitted at s ieee ae. 


the factory. All parts are positively identified 
. » « keyed to easy-to-follow installation data. 


Field cutting and drilling are eliminated. 


Specify Hi-Voltage and gain the advantages of 
lower installation costs, more accurate instal- 


lation and certain operation. 


Ask your Joslyn Representative 
to show you the many money saving 


advantages of Hi-Voitage Switches, Deb hemey contieneus bite, Ga bene 


A-W may be obtained in this 1200- 
ampere design. 








IN-OUT SWITCH ACTION . . 

Straight-line motion of the switch- 

arm provides positive opening 

and closing of the switch. OUT 


OPERATING MECHANISM ... 
A direct mechanical linkage. 
Uses nocams or rollers to deliver 
smooth powerful action. There 
is nothing to stick, bind or adjust. 


CONTACT HOUSING protects con- 
tacts against sleet, dirt and arcing. 
Also, it acts as an ice breaker. 


MAIN BEARING carrying rotat- 
ing insulator is a forged steel 
spindle mounted in monel ball 
bearings and stainless steel 
races. Never requires lubrication. 


EQUIPMENT 


4000 EAST 116th STREET 


SILVER-NICKEL CONTACTS 
combine low resistance with 
low friction. Stainless steel 
springs maintain maximum 
conductivity. 


CLEVELAND 5, OHIO 





NEW UTILITY STATIONS C-E EQUIPPED 


Includes stations placed in operation since 
the war (in white) and those under construc- 
tion or being engineered. 


TIDD * JENNISON 
CECIL LYNCH * HAVANA 
MEREDOSIA * PERMIAN BASIN 
O.H. HUTCHINGS * REX BROWN 
Meat CR Me) 1: 
MUsss tees 7 VTS 
esata yey Mee) es 
PORT JEFFERSON * WHITE RIVER 
POTOMAC RIVER » GADSDEN 
WA st MC eter a N72 
DAN RIVER e LAKE CATHERINE 
MITA ST VU MCMV eT e 
HUTCHISON * YATES 
MU ae et 
Ro CSM TC aren “ m 
NINEMILE POINT * EDGE MOOR mee into se rvice 
PALATKA * JOHNSONVILLE oe te 
DANSKAMMER * BECKJORD 


ee Another important link was added recently to the long 
BLACK DOG * ALBANY 


EOE range construction program of the Texas Power & Light 
Pert tittelthin Company when its Lake Creek Steam Electric Station 
was placed in service. 


LAKE CREEK Located twelve miles southeast of Waco, Texas, on 
the east bank of the Brazos River, the Lake Creek 
Station represents the latest in outdoor type construc- 
tion. Condensing water is obtained from an artificial 
lake formed by damming a tributary of the Brazos 
River. Design and construction were under the supervi- 
sion of Ebasco Services, Inc. 


AURORA 
ETIWANDA 
HENNEPIN 
URQUHART 


EASTLAKE The first section of this new station is comprised of 
OAK CREEK a 60,000 kw turbine generator served by a C-E Steam 
ENGST Generating Unit a cross-sectional elevation and brief 

meee description of which appear on the opposite page. The 


wr aie design calls for an ultimate installation of four units. 


SAGUARO 
SANDOW 
MULLERGREN 
WILMINGTON 
MILLIKEN 


a my 
cor RUST 
VERMILION : 


GALLATIN 


ALL TYPES OF STEAM RATING, FUEL BURNING AND R 
ISLAND PARK GENE NG SONG rlie ais 


July 27, 1953 @ ELECTRICAL WORLD 





The cross-sectional view at the left shows the 

C-E Boiler now in service at the Lake Creek Steam 
Electric Station of the Texas Power & Light Company. 

It is a 3-drum boiler with 2-stage interbank superheater 
ahead of the convection surface and a finned tube 
economizer in the last pass. A tubular type air heater 
follows the economizer surface. The furnace is 
completely water cooled employing both plain and 
finned tube surfaces. The unit will burn natural gas, 
oil or other solid fuels as desired. It is designed 

to operate at 1350 psi at 955 F. 
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ENGINEERING, inc. 


Combustion Engineering Building * 200 Madison Avenue, New York 16, N. Y. 
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KUHLMAN 
TRANSFORMERS help convert 


arid desert into fertile farmland 


A few years ago, the land surrounding Pecos, Texas, was a vast tract of sandy desert where mesquite, cactus 
and catclaw were the principal vegetation. Today, that same land produces a bountiful harvest of cotton, 
cantaloupe, alfalfa, grain sorghum and many other crops. 


\\F et les 
Seventy-four Kuhlman three-phase Transformers helped accomplish this miracle. For electricity, providing ‘\ |) !% '* 


the energy to pump water from irrigation wells at the rate of 1000 to 3000 gallons per minute, has made 

it possible to reclaim thousands of acres of the parched range land. And the power company serving the 

Pecos area installed 74 Kuhlman Transformers totaling approximately 10,000 KVA to help carry the 

electrical load. ' ¢ 
(iM le ree 

Selecting Kuhlman Transformers was a sound decision, because Kuhlman Transformers have been oar if / mee hs 

agriculture and industry with dependable equipment for more than 60 years. Kuhlman Transformers, | eT IF 

including power, distribution, dry type, Saf-T-Kuhl, subway, rural, series and C.S.P., are designed . 1a. 


a 
and built to insure long life and safe, efficient performance. Se. 


The new modern plant of Kuhlman Electric Company at Crystal Springs, Mississippi is ready to 4 
supply the needs of utilities and industries throughout the South. It will pay you to specify ' 
Kuhlman for your next transformer installation. Write us today for complete information. 


E 
4 


hublnon ELECTRIC COMPANY 





Pictured “at the left is a typical installation. 
This Kuhlman transformer is a 11214 
KVA, 12000 DELTA—240 x 480 DELTA. 


anh ae nS, 


“ iS ( 4 =" sas : , 

BAY CITY, MICHIGAN e@ CRYSTAL SPRINGS, MISSISSIPPI 
EXPORT REPRESENTATIVE: /nfernational Standard Electric Corporation, 

15th Floor, 50 Church Street, New York 7, New York. CABLE ADDRESS: Microphone, New York 
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3,375,000 pounds of steam capaci y 
at Kaiser Aluminum & Chemical Corporation 


mr" JUNGSTROM AIR PRENEATERS 


Four hundred million pounds of aluminum an- 
nually will be produced at the new Kaiser Alumi- 
num & Chemical Corporation plant at Chalmette, 
La., when it is operating at full capacity. Designed 
and built by Kaiser Engineers, Division of Henry 
J. Kaiser Company, this plant will help meet the 
ever growing demand for aluminum products, 
both civilian and military. 

Because it takes roughly 10 kwh of electricity 
to produce one pound of aluminum, the electrical 
generating capacity at this large new plant must 
be enormous. Therefore, when the plant is com- 
pleted, it will have a total capacity of nearly 
500,000 kw, of which 375,000 kw will be steam- 
generated. 

The plant’s vast steam requirements are met 
by fifteen Foster Wheeler steam generators, each 
with a maximum continuous capacity of 225,000 
Ib of steam per hr at 900 psi and 905 F. Each 
boiler incorporates a Ljungstrom Air Preheater, 
which cools exit gas to 320 F, and preheats in- 
coming combustion air to 540 F. 

The Ljungstrom Air Preheater—chosen again 
and again where steam generation must be effi- 
cient—can serve you, too. Its wide acceptance by 
utilities ... by consultants ... by industrial plants 
all over the world is your assurance that the 
Ljungstrom is truly the most economical heating 
surface on the modern boiler. 
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tHE Air Preheater Corporation: sia ais.revev.nr. 
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Electricai tape 
No. 33 


Resists worter, oils, acids 
Dielectric over 1tO000 voits 
tTROOLL % -X @G@GrT. 
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five Adhesive rape 


New flare-edge makes opening easy! 


“SCOTCH 33... ALWAYS 
FIRST WITH THE BEST! 


Why do more electrical men demand “Scotch” first with the best—like the new easy-opening 
Brand Plastic Tape? Because they know they _ flare-top can for 66 ft. x 3, in. rolls. No sharp 
can depend on top quality. They know it always edges tocut fingers. No binding between top and 
sticks tight, always has just the right amount of bottom. 
stretch, always handles easily and goes on fast. Stock up today! Makesure vou’ve got ‘‘Scotch” 

And they know, too, that ‘‘Scotch” brand is__ brand on hand! 


Ce 


Che term “Scotch” and the plaid design are registered trademarks for the more than 200 pressure- Sco | CH 
sensitive adhesive tapes made in U.S.A. by Minnesota Mining & Mfg. Co., St. Paul 6, Minn.— 


BRAND 
also makers of ‘‘Scotch’’ Sound Recording Tape, ‘‘Underseal’’ Rubberized Coating, ‘‘Scotchlite”’ S| 3 T 
Reflective Sheeting, ‘‘Safety-Walk’’ Non-slip Surfacing, “‘3M"’ Abrasives, "3M" Adhesives. General 
Export: 122 E. 42nd St., New York 17, N. Y. In Canada: London, Ont., Can. ectrica ape 
No. 33 





PORCELAIN CORP. 
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made better.. 
to last longer 


Build your next high voltage line with Insulators .. . 


you'll find they are rugged and dependable . . . made to last longer. 


Companies installing Insulators and Hi Line Hardware 


agree they get superior service and performance regardless 


of weather conditions. Insulators are quality made and 


rigidly inspected to meet laboratory tests and specifications. 


Our ample stocks insure PROMPT delivery. 


(Knox) KNOX PORCELAIN CORP. 
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DISTRIBUTION 
ENGINEERS! 


Take the guesswork out of your system operation 


“Should we apply corrective measures now, or 
wait until trouble develops on this circuit?” 


You can’t afford to use guesswork methods to 
answer questions like this. Under today’s rate 
of load growth you have the doubly difficult job 
of giving better service while loading closer to 
capacity with only a small safety factor. 


You need accurate knowledge of load conditions 


-—— Only Measured Facts are Known Facts 


Sesa6 


SANGAMO 


ELECTRIC COMPANY 
SPRINGFIELD, ILLINOIS 
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to render good service and still get the best return 
on your system investment. Such knowledge can 
be obtained only through measurement. 


Sangamo’s booklet ‘‘Solving Distribution System 
Problems Through Measurement” tells how a 
number of utilities are solving this problem with 
permanent installations of Sangamo Thermal 
Meters. It tells about periodic surveys, too. Just 
clip the coupon below for your copy. 


SANGAMO ELECTRIC COMPANY, SPRINGFIELD, ILLINOIS 


Send my copy of ‘Solving Distribution System Problems Through Measurement” 


YOUR NAME 
ication 
COMPANY 


CHY and Z0NG__$$_._._._._._ JAR... 





sponsibility... 


ened the war with 


Thirty years ago, when mysterious breakage in overhead 
conductors was being blamed on “crystallization,” Alcoa 
engineers helped prove that the real villain was fatigue from 
vibration, caused by air currents. 

Ability to define the true nature of vibration 
problems and solve them came naturally to Alcoa, then 
as now the first name in aluminum conductors. In the first 
laboratory built for the purpose, an intensive research 
program was launched. 

Out of thousands of tests came the refinement of 
Alcoa Armor Rods and Stockbridge Dampers— 
recognized for the past quarter century as standard 
protective devices for overhead line conductors. 

The sense of responsibility which 
prompted this program still prevails today. 
It extends through every phase of 
design and manufacture to provide 
you with assurance of outstanding 
service from Alcoa Aluminum 
Electrical Conductors. 

Call your Alcoa sales office ALCOA 


for aluminum conductors and for Al i es eet 
\ @ 


accessories that are right— 6 Ww 


on the line. Aluminum Company of Al Ui rn ¥ TR a eR 


America, 2100-G Alcoa Building, 


Pittsburgh 19, Pennsylvania. ALUMINUM COMPANY OF AMERICA 
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Alcoa Aluminum Bus Conductors Alcoa Aluminum Electrical Con- Alcoa offers aluminum accessories, 
are available in rectangular and ductors include ACSR, solid and correctly designed for use with 


a 


round bars, tubes and struc- stranded aluminum wire, bare aluminum conductors. 
tural shapes. or covered. oe 
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HOW TO MAKE 
A BETTER JOINT 













Re 


td Good Connectie 


i ie te 


‘| a Valuable Invest 


. 









i 
OUR distribution system is no better than its connections. 
Loads are skyrocketing. You'll be spending thousands for larger conduct 
heavier switchgear, more substation capacity ...and yet, one high resistance, 
overheating joint can wreck all your good planning. 


3 aie f It just doesn’t pay to take a chance. Follow the good construction practice 
Protect service continuity by applying the : ' ; : s 
4 operation Kearney Connection System outlined at the right. When you do this you are taking the most important step 
to every top, splice, terminal, bus fitting . oe > ° 
end ground connection on your system. possible toward elimination of outages, lowered maintenance costs and better 


e customer relations. 
Don't risk switchgear failure due to over- Standardize on this simple, complete KEARNEY CONNECTION SYSTEM. You'll be 


heating of connections. Terminal transfer 5 x 
surfoces need the protection of the saving yourself money and manpower for years to come. Write Dept. K today 


ee ee for complete information on any or all of these system-saving Kearney Products. 
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: JAMES R. KEARNEY CORPORATION 
4224-42 CLAYTON AVE. ST. LOMIS 10, MISSOURI 
=237 Guelph, Ontorio 
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ll. CLEAN 


the conductors first. Remove every trace of corrosion 
or oxidation in order to provide high conductivity 
contact. A few short strokes of the Kearney Cleaning 
Brush quickly removes all corrosion, even deep down 
between strands. Available with sure grip handle or 
with fit-on attachment for hot stick use. 


learn 


fe = 


= SARS \ i \\2- Protect 


the cleaned surfaces. Copper and aluminum oxidize very 
quickly . . . but, KEARNALENE Inhibitor chemically stops 
high resistance corrosion before it has a chance to start. 


It’s handy to apply; will not harm the skin or damage 
conductors. 


4... SEAL 33 « SELECT 


out all air and moisture to guarantee lasting protec- 
tion against corrosion. You can prevent trouble even 
in bi-metallic taps by eliminating the electrolyte. Con-Nec-Tite Split Bolt Connectors 
Kearney Airseal, a pliable, removable high-dielectric Squeezon Compression Connectors 
compound is quickly and easily kneaded around the Pressurite Two Bolt Clamps 
connection; permanently. seals out corrosion. Airseal Parallel Groove Clamps 
is supplied in 5 convenient sizes of pads and rolls. Laptite Service Entrance Connectors 
High Conductivity Splicing Sleeves 


a connector designed for the particular job. A wide range 
of Kearney Connectors provides the exact type you need: 
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value 
price 
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All-steel Service-Utility bodies specially designed for on-the-job work are available on six International models with GVW 
ratings of 4,200 to 6,500 pounds. Two body sizes 77 and 89 inches long for 115 and 127-inch wheelbase chassis respectively. 


NOW-—new low prices on light, medium, and light-heavy duty models 


Compare performance. Compare the proved per- 
formance of Internationals, model for model, with 


any truck on the road. Prove to yourself that Inter- 
nationals are today’s top truck buy. 


Compare value. Compare the extra value in Interna- 
tionals, detail by detail, with any comparable model. 
Compare the low operating cost. Compare the low 
maintenance cost, the long life. Compare the job spe- 
cialization that’s possible with Internationals. You 
will find that Internationals are your best buy. 


Compare price. Every new International, with its 
unmatched performance and unmatched value, com- 


pares favorably in price with any other truck. Ask 
about new low prices. See your International Dealer 
or Branch today. 


America’s Most Complete Truck Line 


168 basic models from 14-ton pickups to 90,000 Ibs. GVW 
off-highway models . . . 307 new features in the new 
R-line . . . 29 engines available with widest practical 
choice of gasoline, LPG, or diesel power . . . 296 wheel- 
bases . . . wide selection of body types and styles... 
thousands of variations for exact job specialization. 


INTERNATIONAL HARVESTER COMPANY - CHICAGO 


International Harvester Builds McCormick Farm Equipment and Farmall Tractors...Motor Trucks... Industrial Power ...Refrigerators and Freezers 


Better roads mean a better America 


INTERNATIONAL TRUCKS 


Standard of the Highway 
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"T” (slow) Links—minimum melting curves. 
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"K" (fast) Links—minimum melting curves. 
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CURRENT 


Speed ratios vary from 6 to 8.1. 


Speed ratios vary from 10 to 13. 


Large size copies of these curves available from L-M on request 


L-M Makes Available Complete Line Of 
New EEI-NEMA-Standard Fuse Links 


By R. D. Cleaves 
Manager 
Protective and Switching 
Equipment Sales 
Line Material Company 


A joint project between users, represented 
by EEI, and manufacturers, represented 
by NEMA, has recently resulted in the 
establishment of definite time-current 
characteristics for fuse links. These have 
now been adopted as standard by the in- 
dustry, in sizes covering all major operat- 
ing requirements. 

As a major fuse link manufacturer, Line 
Material Company has now made avail- 
able a complete line of links meeting the 
new standards. L-M’s new EEI-NEMA 
Fuse Links offer you these benefits: 

1. Industry-standard mechanical and elec- 
trical interchangeability, with assurance 


of uniform degrees of coordination be- 
tween adjacent link sizes. 


Two speeds—“K”, fast, and “‘T’”’, slow 
—with time-current characteristics to 
meet all major operating requirements. 


Better coordination with reclosers cover- 
ing a wider range of fault currents. 


4. Simplified purchasing, stocking, and ap- 
plication. 


5. Positive performance, precise electrical 
characteristics, and guaranteed quality. 


New L-M High Surge Links 
for sizes below 6 amperes 


| Today transform- 
| ers are frequently 
worked up to their 
maximum thermal 
capacity. In pro- 
tecting from over- 
| load, the protecting 
fuse link should re- 
move the trans- 
former from serv- 
ice whenever this 
capacity is exceeded. But it is important 
that the fuse link does not blow from 
surges and momentary overloads, causing 
needless outages and service trips. 

Links large enough to stand these surges 
will not give adequate overload protec- 
tion. Therefore L-M has provided a line 
of High Surge Links in 1, 2, 3, and 5 
ampere sizes, which will stand the mo- 
mentary inrush currents, and yet provide 
adequate protection. 


L-M High Surge Links 
—minimum melting curves 


LINE MATERIAL © 


These links have characteristics similar 
to 1, 2, 3, and 5 ampere N-rated. links on 
the low current end, and 10 ampere N 
links on the high current end. These L-M 
High Surge Links allow good coordina- 
tion with either the 10-“‘K”’ or 8-“T” EEI- 
NEMA links; and they supplement the 
EEI-NEMA-standard line. 


Get Full Information 
Ask the L-M Field Engineer 
for details and copy of new 
Bulletin FCSA. Or write Line 
Material Company, Milwau- 


kee 1, Wisconsin ->——__ 
(a McGraw Elec- ] 
z = 


tric Company Di- 
vision). 


Rating clearly marked on but- 
ton. One-piece forged button 
and shank. Horn fibre protec- 
tive tube. Die-cast tin > 
fusible section. 


N 


fuse cutouts and fuse links 


It’s Time to Roll Up Your Sleeve—Give Blood Now 
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L-M operates its own transformer trucks to supplement public 
carriers. These trucks are in constant operation to deliver trans- 
formers to and from warehouses. 


Stocks in 45 Warehouses Assure Prompt 


Delivery of L-M Round-Wound Transformers 


When you need an L-M Round-Wound Trans- 
former fast, L-M can get it there. To take care of 
customer requirements, L-M years ago set up a 
system of strategically located warehouses. In re- 
cent years production has been substantially in- 
creased for the express purpose of augmenting 
these warehouse stocks. Today most sizes and rat- 
ings of L-M Round-Wounds are available in a 
warehouse near you. 


This warehousing service has been designed espe- 
cially as a “customer plus” service. Operations 
have been set up to speed the handling of orders. 
L-M has set up its own transformer truck fleet'to 
provide additional flexibility and faster service in 
emergencies. 

Crating has been designed both for the protection 
of the transformer and for the convenience of the 
user. Bases of the crates are designed for lift 
trucks. High grade heavy lumber is used to assure 
the greatest possible protection to transformers 
and bushings. 


If you want outstanding transformers, and prompt delivery, 
ask the L-M Field Engineer about L-M Round-Wound Trans- 
formers. Or write for Bulletin DT1, to Line Material Com- 
pany, Transformer Division, Zanesville, Ohio (a McGraw 
Electric Company Division). : 
13 
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eg LINE CONSTRUCTION BLUEPRINTS 


HOW SOME UTILITIES ARE MAKING CONSTRUCTION WORK EASIER 
IN WAYS THAT MAY BE HELPFUL AND USEFUL TO YOU. or 






NN L-M TERMINAL BRACKET 
*\. for Crossarm Mounting 


Cat. No. 311002A1 


Made of 114"x 4"x ” 
channel steel, hot dip 
galvanized. Machine 
bolts and clamping 
Tn tagnpaeannapalgdl plates are included. 
CROSS ARM Fits crossarms from 
i 31” x 414" to 4’ x 5". 
One-inch lead head for 
insulators. 


aang 


—— 
1/2” x 7” SQUARE HEAD 
12 GAUGE PRESSED MACHINE BOLT 
STEEL CHANNEL BACK 


L-M SERVICE RACK 


Cat. No. RA-144 


A neat-appearing service rack specially 

designed for mounting on building 

walls. Extended flared back provides 

wide, flat mounting surface. Made of 

12-gauge pressed steel channel, with 

large slots for mounting screws. Dry 

. process porcelain insulators have 7” 

x 1” holes, providing ample space for 

di}, ee tying conductors. 
Ye OLE 


L-M DEAD END THIMBLE CLEVIS 


Cat. No. 260073A1 


Malleable iron thimble clevis 

for dead-ending the larger 

sizes of all-aluminum conduc- 

tors. Takes conductors up to 

397,500 CM, 19 strand, 

3¢ all-aluminum with 

armor tape (0.824” 

\, outside diameter). 

AT BOTTOM Be Ultimate strength of 
ee clevis—12,000 pounds 


Do You Have a Line Construction Problem? 


These are just a few of thousands of L-M Line Construc- 
tion Specialties. If you have a line construction prob- 
lem, let us help you. We may have items right in stock 
that will help solve your problem. Ask the L-M Field 
Engineer—or write Line Material Company, Milwaukee 
1, Wisconsin (a McGraw Electric Company Division). 


LINE MATERUGIAL Lie Cusicion Maeno 
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L-M 3 kv Valve Type Arrester in the 
goldfish bowl where it has been under 


CLE eee ke See ee Aas ol eae 


Here’s L-M’s Valve Type Arrester 
In With The Fish For 30 Days... 


But Tests Show It Stays Dry Inside 


water for 30 days. Test data and oscillograms show that e even 
complete submersion for this period in no way reduced the 
orrester's ability to render safe, long-time protection. Even 
the slightest trace of moisture would have been evident from 


the test results. There wasn't any! 


: By R. D. CLEAVES 

Manager, Protective and 

| Switching Equipment Sales 
Line Material Company 


Started originally as something of a 
“gag,” our goldfish bowl test demon- 
strates clearly the complete moisture- 
sealing of L-M valve type lightning 
arresters. 

In a spirit of good clean fun, we tested 
a stock L-M arrester and put it into a 
big goldfish bowl as a sales conference 
stunt—just to show L-M Field Engineers 
that goldfish couldn’t get inside of it. 
But we left the arrester, completely sub- 
merged in the tank of water, for 30 days. 
Then we repeated the same tests made 
originally on the arrester, 


At the end of the 30-day period, the 
lightning arrester was in good operating 
condition. It had the same character- 
istics as it had originally, as shown by 
our laboratory’s test data and oscillo- 
grams at the right. There was absolutely 
no moisture leakage. 


You'll probably never try to operate an 
L-M valve type arrester under water. 
But you can be sure that prolonged rain 


or humid air will never affect its operat- 
ing characteristics. For L-M arresters 
are completely and permanently sealed 
against moisture, and retain their oper- 
ating characteristics without change for 
many, many years. 


Get the Whole Story on 
L-M Valve Type Arresters 


L-M arresters have many features that con- 
tribute to their ability to protect other ap- 
paratus without fault. The precision gap is 
heavily built, with electrodes machined out 
of solid brass bars. The valve element is 
molded directly into the housing, filling it 
completely and solidly. Lens-shaped elec- 
trodes distribute surges evenly through the 
element, resulting in maximum surge ca- 
pacity. The Isolator, an L-M-patented in- 
surance feature, guarantees that no matter 
what happens, the arrester will never ground 
feeders. 
Get the whole story. Ask the 
L-M Field Engineer for Bulle- 
tin LA-2. Or write direct to 
Line Material Company, Mil- 
waukee 1, Wis. (@ McGraw 
Electric Company Division). 


LINE MATERIAL 
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BEFORE AFTER 
1. Front of Wave Sparkover 


Oscillograms of two impulse sparkover tests 
before (left) and after (right) show no 
change in the protection offered by the 
arrester after 30 days in the goldfish bowl, 


2. 60 Cycle Sparkover 
and Radio Noise 


Both before and after the 30-day test, the 
arrester was noise-free through the spark- 
over voltage of 7 kv rms. 


3. IR Drop 


BEFORE AFTER 


65000 AMP 


On both 20,000 and 65,000 ampere 
surges, the arrester showed no change in 
IR Drop from the surge tests made before 
the demonstration. 


4. Discharge Current Withstand 


After the demonstration, the arrester was 
given five shots of 65,000 amperes each. 
These coused no damage. 


® 


IM 


Lightning Anesters 





L-M’s Type HXO 


Completely 
hook-stick op- 
erated. Fuse 
cartridge cen 
be removed or 
replaced with 
standard head 
switch stick. 
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Power Fuse Cutout 


Interrupts up to 20,000 Amperes 


Double-Venting: replaceable fuse link 
button closes top of tube; on low- 
amperage faults, the tube vents at bot- 
tom only; on high faults, pressure 
releases button at. top, giving double- 
venting. This insures successful inter- 
Tuptions on both low and high fault 
currents. 


Rated at 200 amperes, with interrupting 
capacities as follows: 


20,000 amps at 7.5 kv 
15,000 amps at 15 kv 
9,000 amps at 23. kv 
5,000 amps at 34.5 kv 
4,000 amps at 46 kv 


These interrupting capacities apply for 


full range of fuse link sizes from 1 am- 
pere through 200 amperes. 


Replaceable Power Fuse Link 
Field-replaceable E-rated power fuse 
links, similar in design and construc- 
tion to those used in distribution. cut- 
outs. No.cartridges to replace, no filler 
tubes to buy. Designed for positive 
corona-free operation at high currents 
and voltages. Ratings and performance 
meet NEMA Power Fuse Standards. 


L-M Power Fuse Links cost only $2.60 
each (smaller sizes $1.60) compared to 
other cutouts requiring complete car- 
tridges at $10 or more. Sizes from 1 to 
200 amperes. 


Get Full Information on the HXO 
Ask the L-M Field Engineer for details and 
bulletin, or write Line Material Company, 
Milwaukee 1, Wisconsin (a McGraw Elec- 
tric Company Division). 


LINE MATERIAL 
fuse cutouts 


uy 





FOR SWITCH INSULATION 
AND BUS SUPPORT 


et 
— 
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Now an exclusive standard with many companies, and widely used on practically every major 
system, Lapp Station Posts offer an extra margin of proved operating security—for switch and 
bus support at voltages through 161 kv. Superiority of performance comes from the Lapp Post 
design—a single closed-end porcelain post, with hardware externally attached, live terminals 
separated by the full length of the unit. This results in a puncture-proof insulator, essentially 
crack-proof. And because multiple petticoats are short and sturdy, performance under arcover 


and public attack is notably superior to that of conventional pin-cap units. Under contami- 
nation, Lapp Fog-Type corrugations provide extra-length uniform leakage path and “‘self- 
cleaning” operation in wind and rain. In addition to the Standard Station Posts shown here, a series 
of High Strength Station Posts (4000 lbs. cantilever) and Extra High Strength Station Posts (8000 Ibs. 
cantilever) is also available. See pages 60-67 of Lapp Catalog Seven. 


LAPP INSULATOR COMPANY, INC., LEROY, NEW YORK 
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(Ter Hee eam NELLA MeN CIALLY 
and save 2/3 the space with ISOLATORS 
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ISOLATOR ISOLATOR ISOLATOR 


SAVES hd 3) CONTROL 


eth Lie THIS MUCH 


SPACE bt ft 3 


This 1000 KVA 2400 ne = 
ir cooled load center = 
fo mer was built by sa 
or 
former 
dard Trans 
oe ae Ohio. ney on 
; , is 
ir interrupter re 
ws mae switching ae 
all the advantages given be 
for their product. 


HERE ARE 4 REASONS WHY 


. Standard procedure generally requires that primary switch be interlocked 
with secondary breaker, leaving only magnetizing current of transformer 
to be interrupted. This the ISOLATOR does cleanly and efficiently. 


. The Interrupter units are of the modern dry type using no inflammable 
liquids. There is no external arcing or burning. 


. Interrupter units can be removed, for inspection, by hot stick without 
opening circuit. 


. The ISOLATOR design conserves space without sacrificing proper engi- 


neering standards. Enclosures can usually be made about 13 the size 
required for other types of interrupting equipment. 


The Air interrupter CABLE ISOLATOR is also ideal for 
use with liquid or air cooled transformers when primary 
3. P.S.T. 400 ampere 5000 volt power circuit is cable. See illustration at right. 
Air Interrupter ISOLATOR 


Ask for Bulletin 138. 


When you buy power transformers, specify your primary switches to be . . 


> 
ars 


aC Cm LIL 


ELECTRICAL EQUIPMENT ENGINEERS CO., MELROSE PARK, ILL. 
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A vote these 
a SQUARE D features tops: 
low cost installation 


and maintenance ..- 
most accessible connections 
totally enclosed... 
permanent safety construction, 
excludes dust : 
Square D's exclusive jo 
completely reuseable... : a esc REET 
x saves installation time and reduces mainten 
rearrangement with the +. Joint a ‘dentical 
pio components cost. Joint encs are identica __-ynnecessary to 
select mating ends before positioning or hanging 
duct sections. Outward-facing, pre-installed bolts 
permit rapid assembly and easy maintenance. 
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ASK YOUR ELECTRICAL pisTRIBUTOR FOR SQUARE D propucts 


aI SQUARE [) COMPANY 
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* LOW THERMAL GRADIENTS 
and high insulation strength are assured 
by well-designed duct system which 
provides free circulation of thaulating 
end cooling medium in the coil assembly 
of Allis-Chalmers power transformer. 


PRE-COMPRESSED COIL 
STACKS give added strength. Special 
press compresses high voltage coil stacks 
to exact dimensions to withstand the 
maximum short-circuit forces which may 
occur in service. 


PATENTED LOCKING AR- 
RANGEMENT keeps coils in per- 
fect alignment after they are guided 
into place, holding them uniformly 
and permanently spaced with regard 
to insulation barriers and each other. 





EXPERIENCED ASSEMBLYMEN, like those above, MODERN TEST EQUIPMENT checks transformer. per- 
take extreme pride in their workmanship, The result is o trans- formance against design specifications after all manufacturing 


orn r 


LA 


Sox 


o 


operations are complete. All tests are made in strict compliance 
with NEMA and ASA standards. As a result of all these special 


processes and necessary test equipment, you can expect the long- 
est possible transformer life with minimum maintenance costs, 


a 


REAL COST of any equipment is the initial price plus the upkeep. 
When you buy a transformer, you want assurance in advance that 
its operating life will be as trouble-free as possible. That’s where 
the five points shown above come in. They give you some of the 
reasons why you can count on Allis-Chalmers power transformers 
for dependability. 

For more than half a century, Allis-Chalmers has been develop- 
ing the special equipment and processes as well as a seasoned team 
of craftsmen for building transformers that provide maximum re- 
liability through many long years of service. All this adds up to 
assurance that with an Allis-Chalmers power transformer on your 
system, you will be able to hold upkeep costs to a minimum. 

These unique devices and special processes are just a few of the 
reasons it will pay to investigate Allis-Chalmers design and con- 
struction when you consider your next power transformer, —a.4o71 





BIDDLE 
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NEW HIGH VOLTAGE BRIDGE 


Murray Loop Type for Use With 
Biddle Impulse Cable Fault 
Locating Transmitters 


This new bridge is a high quality, compact, 
well-designed device to be used for localiz- 
ing faults on power cables—particularly of 
the submarine and buried types. It is also 
useful in the case of duct line construction 
where water-filled manholes, ice, snow and 
traffic retard the location of faults by the 
impulse tracer method. 


The entire bridge assembly is mounted in a 
metal case, 17” by 17” by 16” high. The 
galvanometer and counter are observed 
through a clear plastic window in the top of 
the metal case. An opening in the side of 
the case gives access to the input and output 
terminals. The entire assembly weighs about 


60 pounds. Write for BULLETIN 65-W. 


ACCESSORY PICKUP LOOP 
for use with Biddle Impulse 
Cable Fault Locator 


In locating faults 
on buried cables 
there are cases 
where records of 
the exact location 
of the cable itself 
are questionable, 
and the problem 
becomes one of 
tracing the cable 
as well as locating 
the fault. 

A pickup loop 
has been devel- 
oped, as shown in 
the accompanying 
photograph, which 
is not only con- 
venient to use in 
following buried 
installations, but is 
critical of any 
change in direction 
of the cable. It 
can also be used 
to estimate the 
depth of a cable 
by placing it on 

both sides of the cable run and noting 
the degree of tilt required to obtain a maxi- 
mum signal. For complete description, write 


for BULLETIN 65-W. 


Although designed primarily for use 
on lead covered cable installed in 
ducts, Biddle Cable Fault Locators are 
also used on aerial and buried cable. 
The new Model 4 Transmitter has a 
maximum output of 15 kv d-c and a 
discharge capacitance of 2 muf. 

The Model 4 Transmitter requires 
a source of supply of about 600 va 
at 115 volts a-c and weighs about 150 
lbs. complete with all test leads. Unit 
can be carried in any ordinary pas- 
senger car. It may be used as a source 
of d-c voltage for proof testing of cable 
and other insulation, a very valuable 
feature both at installation and after 
alterations or repairs. It provides a 
d-c over-voltage test facility that is 


AW ee oe 


e ELECTRICAL 
°* SPEED 


TESTING 
MEASURING 


INSTRUMENTS 
INSTRUMENTS 


particularly suited to cables and other 
electrical apparatus in the lower volt- 
age classes. It has a maximum proof 
testing current capacity of 15 milli- 
amperes at about .7 megohms and 
about 50 milliamperes at short circuit. 

The Model 4 Transmitter is a 
strongly built unit equipped with the 
highest quality components available, 
and designed for hard service. Tlie 
structural parts are a combination of 
steel and aluminum with the exterior 
finished in grey enamel hammer- 
tone finish. 

For complete information on Biddle 
Cable Fault Locator equipment, write 


for our new BULLETIN 65-W. 


BIDDLE co. 


PRT 0 ed 3 2 
PHILADELPHIA 7, PA. 


* LABORATORY & SCIENTIFIC EQUIPMENT 
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Insulated panels of U-S-S 17 ce 430) Stainless Steet 
mean fast, | low-cost construction at Fairless Works 





4005 sq. ft. of panels installed by crew of 4 in 8 working days 


WORKING UNDER ADVERSE WEATHER CONDITIONS, a crew of four 
installed 4005 square feet of insulated Stainless Steel panels on this 
building in 1 than eight working days. The panels were manu- 
factured by H. H. Robertson Co., Pittsburgh, Pa.; installed by 
R. A. Steelman Co., Trenton, N. J; architects were Walter Kidde 
Constructors, Inc., New York. 


CROSS SECTION of a complete panel for the fire station at United 
States Steel’s Fairless Works shows the formed Stainless Steel 
exterior sheet, 114” of insulation and the coated steel interior. 


ONSTRUCTION with insulated building panels of 

U'S'S 17 (Type 430) Stainless Steel is gaining 
considerable momentum in the field of industrial 
building—such as power plants, factory office 
buildings, warehouses, etc. Architects and owners 
alike have been quick to recognize the advantages 
of light panel weight, long building life, minimum 
maintenance, low labor costs and fast erection in 
any type of weather. 


The building shown here is a Stainless-paneled 
fire station at the new Fairless Works of United 
States Steel Corporation at Morrisville, Pa. The 
66’ x 100’ structure contains 4005 square feet of 
insulated panels of 20 gage U-S‘S 17 Stainless Steel. 

A crew of four men erected the panels under ad- 
verse weather conditions in less than eight working 
days. The prefabricated sandwich panels, consist- 
ing of U-S°S 17 (Type 430) Stainless Steel exterior, 
1!..” of insulation and a coated steel sheet interior, 
were attached to the structural steel framework 


UNITED STATES STEEL CORPORATION, PITTSBURGH + 
NATIONAL TUBE DIVISION, PITTSBURGH + 


by spot welding, a fast and strong method of in- 
stallation. U-S’S 17 (Type 430) is readily available 
without CMP tickets. 


A new book containing the latest information on 
construction with panels of U-S’S 17 Stainless 
Steel is now being distributed. For your copy, use 
the coupon below. 


p—----T-T------------ 


United States Steel Corporation 
525 William Penn Place, Room 2815-E 
Pittsburgh 30, Pa. 


Please send me your new booklet on U-S-’S 17 Stainless 
Steel for industrial buildings. 

Please arrange to have fabricators of Stainless Steel wall 
panels send me literature on their particular type of con- 
struction. 


United States Steel produces only the Stainless Steel sheet and 
strip from which panels of this type are made; the panels them- 
selves are fabricated by a number of our customers. 


| 
| 
| 
{ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
{ 


AMERICAN STEEL & WIRE DIVISION, CLEVELAND * COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. * 


UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


U°S°S STAINLESS STEEL 


SHEETS - STRIP - PLATES - BARS - 
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EVERY G-E 2-WAY RADIO CRYSTAL IS TESTED FOR 


ORT 


AND ACTIVITY FROM MINUS 22 TO 185 DEGREES FAHRERIE!T 


jm all-important crystal supplied in your G-E 2-way 
radio equipment earns a performance diploma that 
more than qualifies it for the rugged service you demand 
in communications. Subjected to testing in the complete 
range from sub-zero to “hands off” temperatures, the 
crystal is painstakingly checked for frequency drift and 
activity. Crystals which drift more than two-thousandths 
of one percent are rejected! Those which fail G-E’s 
stringent activity tests are also discarded. 


G.E. starts crystal manufacturing process with x-ray 


selection of only the finest, faced Brazilian quartz and, 
in the final assembly, employs cleaning methods that are 
unique in the industry today. This somewhat lavish and 
exceptionally thorough preparation is justified by the 
key position crystals occupy as the heart of 2-way radio 
and microwave equipment ! 


The end result is a crystal which is typical of the high- 
quality components used in G-E equipment—units that 
are sought after not only for performance but for low 
maintenance costs . . . economy of operation. 


Production facilities for G-E crystals are geared to supply this superior product to manufacturers who demand quality crys- 
tals for other uses. Write for complete information: General Electric Co., Section 1973-27 , Electronics Park, Syracuse, N.Y. 


Call the nearest G-E office for data on this outstanding communications equipment— 


Dallas, Texas 
Houston, Texas 
Tulsa, Okla. 

New Orleans, Lo. 
Los Angeles, Calif. 


Denver, Colorado 

Kansas City, Mo. 

New York, N. Y. 

Syracuse, N. Y. 

Philadelphia, Pa. 
Son Francisco, Calif. 


Washington, D.C. 
Boston, Mass. 
Atlante, Georgia 
Charlotte, N. C. 
Montgomery, Ala. 
Seattle, Wash. 


Daytona Beach, Fla. 
Detroit, Michigan 
Célumbus, Ohio 


Cincinnati, Ohio 
Chicago, Illinois 
indianapolis, Ind. 
Pittsburgh, Po. Minnecpolis, Minn. 
Cleveland, Ohio St. Louis, Mo. 

Salt Lake City, Utah 


Follow the trend... replace with G.E.! 


GENERAL @@ ELECTRIC 
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Transformer Racks— 
Racks will last for years 
without replacement of 
members if pressure- 
treated with penta. In 
clean oil solution, penta 
goes deep into the cells 
of the wood. Rain will 
not wash it out. 


Wood’s Good-Make it Last... 
with Monsanto PENTA 


Poles and Crossarms—For extra years of service, the Penn- 
sylvania Electric Company specifies penta for fir crossarms, 
wood crossarm braces, ‘“‘H’’ frame cross braces and cedar 
poles. Penta does not bleed, will not soil clothing or hands. 


* « 


SEND for new booklet 
“Penta the Best Pro- 
tection for Poles and 
Crossarms.’’ Write: 
Monsanto Chemical 
compesy, Organic 
Chemicals Division, 800 ® — 

North Twelfth Blvd. St. Substations — Rot 

Louis 1, Missouri. and insects will not 

: attack this structure. 

Pressure-treated to a 

Eat 6# net retention with 

cooper penta-in-oil solution, 

MONSANTO substation members 


$s will outlast untreated 
( HEMICALS ~ ia ASTICS wood many times. 
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Safe, Modern... SIMPLE 


No Needless Service Calls” 


When short circuits or over- 
loads strike, Pushmatiec  in- 
stantly stops current. Just 
push the button and service 
is instantly restored (unless 
trouble still exists.) 


Simplicity is the key to the safe, modern thoroughbred 
design of BullDog Pushmatic Electri-Centers. An Electri- 
Center is simple to install, simple to maintain — and 
most important, simple to operate. 


Just push a button and service is instantly restored after 
a short or overload breaks the circuit. *There is no con- 
fusing trip position. Service calls to reset breakers or to 
replace fuses are eliminated. Pushmatics are absolutely 
safe because they stay “OFF” while there’s trouble on 
the line, even if the button is pushed or held down. 


Designed for today’s “Appliance-Age” homes, BullDog 
Electri-Centers can be installed anywhere in the home 
for extra convenience. They have spare circuits, pro- 
tected by filler plates, to cover all future needs; they are 
available in a wide range of sizes to fit any requirement 
from 2 to 42 circuits. 


Write today for free Bulletin PM-355 giving complete 
details on Pushmatic circuit breakers and Electri-Center 
panelboards. BullDog Electric Products Company, Dept. 
WD-73, Detroit 32, Michigan. 


©BEPCO 


BULLDOG 


pduat aces 


ELECTRIC PRODUCTS COMPANY 
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TRANSFORMERS? 
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every nee di. 
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PINE BLOFF, ARKXN®S 
SALES OFFICES IN PRINCIPAL CITIES 
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Typical installation of Metal-Clad Switchgear. 
Shown here at the Tucson Gas & Electric Light 
& Power Co. 


Total cost is the important figure, when comparing 
makes and types of switchgear. What will the over- 
all cost be, after the switchgear is installed and 
operating? Engineering and planning time—as well 
as installation, maintenance, and operating costs— 
must all be included in this total. 

The purchase of I-T-E Metal-Clad Switchgear 
provides a long series of tangible savings—savings 
felt during every stage of electrical expansion and 
new construction. 


De a ee ee ee ee 


PLANNING ASSISTANCE 

An I-T-E Application Engineer has the experience to 
help vou select coordinated equipment for your spe- 
cifie application problem. This releases your own 
technical and purchasing staffs for broader plan- 
ning duties. 
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for over-all economy 


Consider these important benefits 
from I-T-E Metai-Clad Switchgear: 


Proved performance 
and reliability 
Superiority of the I-T-E 
method of are interrup- 
tion—in air—is thorough- 
ly proved by the thou- 
sands of efficient I-T-E 
power circuit breakers 
now in service. 


Quick delivery 


Through the years, I-T-F 
has maintained anenviable 
record in fulfilling delivery 
promises. Prompt ship- 
ment of switchgear helps 
to keep construction on 


Simplified installation 


I-T-E switchgear is as- 
sembled, tested, and 
shipped as a complete 
unit. Floor plan drawings 
are sent in advance to per- 
mit immediate  installa- 
tion of channel base and 
positioning of conduit or 
cable. All that remains is 
to position the switchgear 
and make necessary 


connections. 


Long, trouble-free life 


I-T-E selection of premi- 
um materials and com- 
ponents pays dividends in 
long equipment life. Every 
detail of I-T-E Multumite 
construction points to 
continuous, trouble-free 
service even under the 
most severe operating 


time or even ahead of 
schedule. 


conditions. 


Simplified testing 


For details call the I-T-E field office nearest you. 
Look in the classified section of your telephone 
directory under “Electrical Equipment”. Or write 
for Catalog Sec. 7000. I-T-E Circuit Breaker Co., 
19th and Hamilton Sts., Philadelphia 30, Pa. 


I-T-E’s unique “‘fast-test’”’ 
feature permits secondary 
circuit testing without 
opening the circuit break- 
er compartment door. 
Racking the horizontal 
drawout breaker to test 
position gives safe imme- 
diate access to the operat- 
ing station. Breaker is 
available for testing in a 
matter of seconds. 


ETAL-CLAD SWITCHGEAR 
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This 1500 KVA Uptegraff indoor Unit Substation Transformer is one of 
three identical units supplied complete—including switchgear—by Uptegraff 
for a large mid-western industrial firm. The sturdy design of core and coil 
assembly is clearly evident in the photograph at the left. The strong, rigid 
tank is designed to withstand eight pounds pressure or vacuum. Transformer 
is designed for sealed-tank operation, and a super-sensitive electronic leak- 
detector is used to insure that even the smallest leaks in tanks and bushings 


are completely eliminated. Transformer is rated at 1500 KVA, 2400-480 
volts, 3 phase. 
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why are 


BURNDY TERMINALS 


specified for 
vital 


power circuits? 


Pe 


All Burndy power connectors are constructed 
of selected corrosion-resistant alloys, and 
engineered mechanically and electrically to 
assure stable, low-resistance connections 
under the most severe operating conditions. 


Rough-grind finish contact surfaces provide numerous current-carrying 
paths for maximum conductivity—over 100%. Oval-shank bolts, superior 
in design and materials, permit one-wrench installations, prevent stress 
corrosion and season cracking. For detailed listings write for 

Burndy Power Connector Catalog. 


BURNDY 


NORWALK, CONNECT. FACTORIES: New York, California, Toronto TORONTO, CANADA 
EXPORT: Philips Export Corporation 
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Silicon Bronze, 
Connector Bolt 
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HARPER 
EVERLASTING FASTENINGS 


END CORROSION 
PROBLEMS 


Costly electrical equipment. . . transformers 
—switches—connectors—insulators ... must 
be guarded against corrosion’s constant 
menace. 

You protect this vital equipment— prolong 
its life—reduce maintenance costs with 
Harper Everlasting Fastenings that resist 
corrosion. 


Connector bolts—carriage bolts—hanger 
bolts—lag bolts—machine bolts . . . nuts— 
machine screws—wood screws—washers— 
rivets—cotter pins ... The H. M. Harper 
Company makes them all, in non-ferrous 
metals and all stainless steels, and Harry er 
is.the largest manufacturer in this field. Over 
7,000 fastenings in stock—ready for prompt 
delivery. 

Call the Harper Branch or Distributor in 
your area, or write for the Harper cataiog. 


THE H. M. HARPER COMPANY 
8205 Lehigh Avenue 
Morton Grove, Illinois 


BOLTS e NUTS e SCREWS 
WASHERS e RIVETS e STUDS 
SPECIALS of: 
SILICON BRONZE e COPPER 
ALUMINUM e BRASS 
NAVAL BRONZE e MONEL 
ALL STAINLESS STEELS 


eae as 
EVERLASTING FASTENINGS 


SPECIALISTS IN ALL 
CORROSION-RESISTANT FASTENINGS 
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which conductor shall 


"We both agree on 


‘ 


It’s not very strange that this sort of agreement is wide- 
spread today. 

Cable customers vary in their needs. Some choose copper 
... some aluminum . . . some both. 

To get the best results from either metal, consider care- 
fully both sound engineering and good economics before 
deciding. Whatever your final choice — it will pay you to 
specify Anaconda. 

Anaconda offers you a single source of supply for trans- 
mission and distribution conductors for every type of ser- 
vice. Modern manufacturing techniques are backed by many 
years of field-engineering and construction experience 
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plus up-to-date metallurgical and development facilities. 
Anaconda Wire & Cable Company, 25 Broadway, New 
York 4, N. Y. 


52475 


Copper and Aluminum Insulated Cables 

pper and Aluminum Service Cables 

Copper, Aluminum and Copperweld Bare and Weatherproof 
Copper and ACSR Transmission and Distribution 

Wire and Cable Accessories 


or al 
—choose with confidence when it’s 
$3 : ' ‘, ® 


LES PAS 4 7 wire and cable 


73 





By Increasing System Revenue. You get an accurate +1 
volt band over 20% range of regulation when you apply 
Allis-Chalmers distribution regulators to your loads. No more 
trouble from low voltage during peak loads; maximum profits 
from your system at all times. Best of all, your customers 
are more satisfied — service calls due to low voltage can be 
practically eliminated. 


By Holding Future Service Costs to a Minimum. 
Thanks to unit construction, you are assured of practically 
trouble-free operation with Allis-Chalmers distribution regu- 
lators. High quality workmanship is assured by constructing 
as an integral unit: bushings, cover, transformer, mechanism, 
and control. All connections are made and inspected before 
tanking. Same feature simplifies future inspection and main- 
tenance by making untanking easy, permitting operation of 
regulators outside of tank without making special connec- 
tions. For more facts, call your nearby A-C district office, or 
write Allis-Chalmers, Milwaukee 1, Wisconsin. A-4106 


RATIN 7620 Volts—15, 50, 100 amp 
GS 5000 Volts—50, 100 amp 


AVAILABLE § 2500 voits—100, 200 amp 


ALLIS-CHALMERS 


Originators of ¥gJo Step Regulation 
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In a large, modern telephone office, two million relay contacts await the orders of 
your dial to clear a path for your voice. They open and close a billion times a day. 


Aone the elements that guard your dial telephone service are 
electrical capacitors. They help prevent the formation of arcs that pit and 
may eventually destroy relay contacts. But millions more of these capacitors 
are needed each year. How could they be made less costly? 


Bell Laboratories engineers, on the lookout for new materials, became 
alert to the possibilities of the new “Mylar” polyester film. A product of 
the Du Pont Company, “Mylar” is chemically the same as Du Pont’s “Dacron” 
polyester fiber used to make fabrics. Bell engineers discovered that it also 
had remarkable dielectric properties—of just the right kind to help their 
capacitor problem. 


The film takes the place of impregnated paper formerly used to separate 

; , ; ? ; the metal foil electrodes. It is tougher, stands more voltage and needs no 
5 5 

Unrolled view (one-third size) of capacitor . . Th eit fs ate eats oes ee utiue hemes d 
unit wound with “Mylar.” The transparent impregnation. e new capacitors require no protective housing and are 
film is only 0.0005" thick yet stands handling much smaller and less costly. 
without breaking. Here is another example of the way America’s technology advances 
through the sharing of knowledge. Just as Bell Telephone Laboratories 
makes many of its discoveries—the Transistor, for example—available to 
other companies, so does it adapt the inventiveness of others when it can 
help your telephone service. 


BELL TELEPHONE LABORATORIES 


Improving telephone service for America provides careers for creative men in scientific and technical fields 





Available in all standard voltage and current 
ratings, these regulators are adaptable to a wide 
range of applications. They are particularly suit- 
able for rural feeders and lightly loaded urban 
lines, producing greater revenue, closer regulation 
and permitting greater loading of existing lines. 


Moloney PRS Step Voltage Regulators. 


e Accessible Control Cabinet suitable for 
mounting at the pole base 


Designed with the accent on accessibility 
Completely automatic controls 

Accurate sensitive control system 

Higher factor-of-safety in design 
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Manufacturers of Power Transformers + Distribution 
Transformers + Load Ratio Control Transformers 
Step Voltage Regulators + Unit Substations 
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SALES OFFICES IN ALL PRINCIPAL CITIES ¢ FACTORIES AT ST. LOUIS, MO; AND TORONTO, ONT., CANADA 
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EDITORIALS 


Room Cooler Problems Multiply 


In 1952 room cooler sales amounted to almost 
350,000 units. This year around a half million 
will be sold and within a few years reliable 
manufacturers predict sales of from one to two 
million annually. The validity of these estimates 
of the future market for room coolers is evi- 
denced by the fact that some eighty companies 
are selling this appliance. 


Utilities have known for some time that the 
potential sales of room coolers were quite high. 
They have also realized that this type of load 
would create many problems and be of doubtful 
value as a profitable load. Promotional efforts 
expended upon this appliance have therefore 
been very limited in many areas. In only a few 
cases do we find the utility actively selling or 
even promoting this appliance. 


But “time and tide wait for no man” and re- 
tailers of room coolers sell as best they can. The 
results have been exceptional to date. As was 
the case with television, the retailer and con- 
sumer are boss when it comes to load building 
with room coolers. The customer has learned 
to like air conditioning and he has the ready 
cash to buy it. The problems of the utility as 


well as the consumer have been multiplied by 
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the quantity of sales of this appliance. The ur- 
gency of action is accentuated by the forecasts 
of future sales. 


The average individual demand of a °4 hp 
room cooler is 1250 watts. The operating power 
factor is around 65% resulting in a current 
50°7 greater than if the power factor were unity. 
If this load is served at 115 volts, the danger of 
circuit overloading and excessive voltage drop 
If 230 volts are used, the cost 
becomes almost prohibitive to the consumer. 


is obvious. 


The utility is in an equally difficult position. 
Line facilities are stretched to the limit and 
voltage problems multiply. Service complaints 
are frequent and customer relations suffer pro- 
portionately. Utility managements have not 
taken positive steps to handle many problems 


growing out of this business. 


Now is the time to formulate policies, con- 
struct the system, and design rates adequate for 
this expanding use of room coolers. In this issue 
of Electrical World, F. G. Hamner, distribution 
engineer, Southern Services, Inc, discusses this 
situation. His suggested solutions to problems 
of serving room coolers are given on page 86. 





“Creeping Socialism” 


A favorite rebuttal to the charge of “creeping socialism” 
is to point out that those who most exclaim against its 
inroads accept without question the socialism that already 
fixes the frame of much of human living. Each and every 
one of the functions of government is an example of social- 
ism. Even in the loose organization of tribal life, in fact in 
the very ties that hold families together, in every recogni- 
tion small or great of the inter-dependence of individuals, 
there is socialism. 

All of this is perfectly true. But it may not be argued 
that because we already have a lot of socialism we must 
continue to accept it until it dominates all our living. A 
certain amount of policing is necessary to control harmful 
extremes of individualism as manifested in killing, bodily 
harm, and al! forms of dishonesty. But does this justify 
absolute control of the individual in all his doings, as in 
the police state? 

Some socialism is necessary. More socialism may be 
desirable. But with every extension socialism moves closer 
to total socialism, which is neither necessary nor desirable. 
No thinking person wants to stop the increase of necessary 
socialism, could not stop it if he wanted to. It is in respect 
to the desirability of more socialism that opinions clash. 

Abraham Lincoln resolved that argument. He said that 
it is the function of government to do for the people what 
the people cannot do better for themselves. By referring to 
TVA as an example of “creeping socialism”, President 
Eisenhower again echoed the thought of his illustrious 
predecessor, as he had done in direct quotation a few days 
earlier in his speech at the dedication of Garrison Dam. 

TVA is desirable to some people. In its operations in 
river control and development, probably even more people 
would admit it is necessary. This is perhaps one of the 
things that the people in their private capacities cannot 
do better for themselves. The original act creating TVA 
gave it authority to dispose of “the surplus power not 
used in its operations.” All that TVA has since done in 
extension of its power operations must be regarded as 
an example of “creeping socialism” because it has invaded 
the area of what the people can do better for themselves. 
The proof of this is the unquestioned fact that no other 
nation in the world approaches this country in produc- 
tion and use of electricity—the accomplishment of busi- 
hess, not government. 


Welcome to National Lighting Bureau 


Around 85% of the commercial and industrial lighting 
in this country is below the minimum of modern practice 
as recommended by the Illuminating Engineering Society. 
And something ought to be done about it. 

Well, who'd be expected to do something about it? The 
owners and operators of commercial and industrial estab- 


lishments? Hardly. By and large, they know little and 
care less about modern ideas of lighting and are quite 
happy if they can see their way around without falling 
over the furniture. Besides, modern lighting will cost them 
money and who really likes that idea? 

Should it be the electric utilities? Many of them will 
say they are doing something about it and in the same 
breath will say also that what they can do is like a small 
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boy with a tin shovel trying to dig a second Panama canal. 

Should it be the electrical distributors? The contractors? 
The Electric Leagues? To be sure, they all have a stake in 
modern lighting according to their several interests. But 
they have stakes in a lot of other things, too. They cannot 
possibly be expected to tackle a job of such size. Like the 
utilities they can, and will, be expected to cooperate in it. 

Who is left? Only one group, the makers of lighting 
equipment. But they’ve been promoting modern lighting 
all along. Or have they? Mostly they’ve been selling their 
individual products, not paying much attention to what 
constitutes the market for those products. 

Now, and it’s about time too, the manufacturers of 
lighting equipment have gotten together to do something 
about that 85% of less than just reasonably good lighting 
in which the business of the nation is carried on. The 
Industrial and Commercial Lighting Equipment Section of 
the National Electrical Manufacturers Association has de- 
cided to organize a National Lighting Bureau which is 
expected to go into action in a few months. The whole 
industry is waiting to see what will come of it. And hoping 
much will. 


Kitchen Range to Follow Great Auk? 


Are we at the beginning of a revolution in cooking 
habits? Is the kitchen range—wood, coal, oil, gas, LP, and 
yes, electric—started on the way of the pterodactyl and 
the dinosaur? It may be so. 

The modern electric range is the full flowering of a 
development that started when some cave man discovered 
that a fire inside his domicile gave him better cooking than 
one outside at the mercy of wind and weather. A later 
genius figured out that a hole in the roof would draw out 
the smoke. Then the fire accreted to itself various fixed 
accessories—a hearth, side walls, a top, an enclosed space 
that became an oven. So was born the kitchen range. a 
container of fire for cooking. 

Now the very thing, electricity, that brought the range 
to highest perfection may, in time, doom it to extinction. 
Already the portents are clear. The first was the electric 
toaster that displaced the fork impaling a slice of bread 
over a flame or a bed of coals, which many now living can 
remember. The roaster. the hot plate, the grill, the deep 
fat fryer, the coffee maker, the rotisserie, in their various 
portable forms and combinations on the market today, all 
join in a trend towards obsolescence of the kitchen range. 
In this connection it is worthy of note that the “first elec- 
tric range”, recently dredged up from the past by General 
Electric’s major appliance division, is just a table with out- 
lets for plugging in a number of portable cooking devices. 
It would seem that in those early days when the modern 
way of cooking began, electricity started on its destined 
path only to be forced into conformity with established 
kitchen mores. 

Specialized cooking devices are growing rapidly both in 
variety and in number in use. They are flexible in respect 
to use; cooking can be done anywhere an outlet is avail- 
able, not just in the kitchen. They are flexible as to cost; 
they can be bought as desired with relatively small money 
outlays, do not require the plunking down of a large sum 
in purchase and installation of a range. Maybe that revolu- 
tion is farther along than we think. 
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THE ELECTRICAL WEEK 


The Issue’s News Highlights—Idaho Power will lease third 
unit of Utah P&L’s Gadsby steam plant for about three 
years to provide reserve for its all-hydro system. 


Senate Public Works Committee reopens hearings on 
Niagara power development to enable New York’s 
Governor Dewcy and other backers of state plan to 
present their case. 


John Cotton testifies before FPC on his report on Snake 
River power projects and undergoes sharp questioning 
by Idaho Power’s attorney . . . SEE-sponsored man- 
agement course is first in South for utility executives. 


Massachusetts’ Gov Christian Herter intervenes under 
Slichter law in Montaup Electric’s wage dispute for 
second time. Moderator Isadore Levin of Fall River 
was unable to secure agreement between UWUA-CIO 
Local 396 and company. Herter names three Fall River 
men to arbitration board: Benjamin Green (industry); 
Alfred Borges (labor); and W. S. Lynch (public). If 
board fails to settle dispute in 30 days, state seizure 
and operation may follow. Strike set for July 17 is 
negated by naming of board. 


New Jersey Board of Public Utility Commissioners re- 
affirms its May 20 order directing New Jersey P&L to 
proceed with distribution of $244,298 in a stabilizing 
reserve to its customers, subject to a downward adjust- 
ment to provide for payment of income taxes. 


California’s Gov Earl Warren signs bill to become effective 
Sept. 9 which will increase from $1,000 to $3,000 the 
amount of construction work which may be done by 
PUD’s with own personnel and increasing from $500 to 
$2,000 the purchases which may be made without ad- 
vertising for bids. 


Off the New England Wire—Boston Edison plans to spend 
$106 million for expansion in 1953-57 . . . Massachusetts 
Department of Public Utilities has permitted rate hikes 
so far in 1953 totaling $4.5 million in cases involving 
electric and other services. Nine cases totaling about 
$18 million are still pending. 


Ohio Edison asks PUC approval to increase industrial 
rates by $1.9 million a year before taxes ($650,000 
a year net after taxes) . . . Lynn G&E asks Massa- 
chusetts Department of Public Utilities approval to up 
street lighting rates by $29,151 a year in Lynn, Swamp- 
scott, Saugus, and Nahant New Mexico Public 
Service Co’s Pres Arthur Prager tells New Mexico PSC 
that the company should be allowed to earn 6.85% 
($1,174,000 a year) more on its investment. 


Connecticut PUC issues order on its investigation into 
the cause, extent, and duration of electric and phone 
service interruptions as result of an ice and sleet storm 
on Jan. 9-11. It lists 10 things for the utilities to do, 
including establishment of a central organization for 
handling emergencies, use of competent meteorological 
forecasting and analyzing services, and inauguration of a 
joint study of use and development of aerial cable. 
Detailed report will be found next week in EW. 
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Off the Washington Wire—House agrees with Senate to 
permit AEC research and development on more than 
one power reactor during current fiscal year, but funds 
available remain at $7 million . . . REA is considering 
resurrecting its bi-monthly publication “REA News” 
which was junked June 30 at direction of former 
REA Chief Claude Wickard . . . International Bank 
approves $7.3 million loan to a Brazilian electric com- 
pany for construction of 24,000-kw hydro plant on 
Rio Grande River. 


FPC preliminary permits are being asked by Montana 
Power for a proposed hydro project on Flathead River 
and by Pacific G&E for a proposed 265,000-hp project 
on Middle Fork of Feather River. PG&E request con- 
flicts with two pending applications . . . Aluminum Co 
of America has been ordered to apply for FPC licenses 
on its three existing hydro projects near the North 
Carolina-Tennessee border FPC Commissioner 
Dale E. Doty, a Truman appointee, argued there should 
have been a “preference clause” written into the license 
granted New York Power Authority for St. Lawrence 
power project. 


House-Senate Conference Committee recommends $1 
million for controversial Table Rock hydro project in 
Missouri for this fiscal year . . . Because of Congres- 
sional indecision over appropriations, TVA stays dis- 
missal of 250 employees until Aug. 29. 


Senate Public Works Committee approves a bill which 
would repeal the “recapture clause” of the Federal 
Power Act as it applies to federally licensed hydro 
projects built by state and municipal bodies. This 
clause permits the federal government to take over the 
projects upon expiration cf the FPC license, which is 
usually for a term of 50 vears . . . Senate confirms 
Joseph Cambell, Columbia University, vice president, 
to be a member of Atomic Energy Commission. 


Kentucky Utilities, Louisville G&E, and Union Light, 
Heat & Power ask Kentucky PSC to rehear the rural 
cooperatives’ three year old fight for authority to build 
a 402-mile transmission system. Earlier PSC had given 
approval to East Kentucky Rural Electric Cooperative 
Corp to build this system. 


SEC has set Sept. 15 to hear whether General Public 
Utilities should retain the electric properties of Northern 
Pennsylvania Power and Waverly EL&P. 


Corp of Engineers abolishes single post of Deputy Chief 
of Engineers and creates positions of Deputy Chief of 
Engineers for Construction with Maj Gen Bernard L. 
Robinson as head and Deputy Chief of Engineers 
for Military Operations with Brig Gen Albert C. Lieber 
in charge. General Robinson previously held the single 
deputy chief post. 


Congratulations—H. W. Tice, vice president of Southern 
California Edison, is elected vice president and general 
manager . . . New president of North Central Electric 
Association is G. R. McArthur, vice president of North- 
western Public Service. 
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UNIT NO 3 (shown in outline form) at Utah P&L’s Gadsby Steam 
plant will help Idaho Power meet its loads over next few years. Power 
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flow from the unit will be handled over existing line and substations. 
Some new facilities will be constructed (See map) 


Idaho Power to Lease Utah P&L Unit 


Idaho Power Co is assured reserve 
capacity to assist temporarily in meet- 
ing energy requirements through a re- 
cently concluded agreement to lease 
the third unit of Utah Power & Light 
Co’s Gadsby Steam Plant in Salt Lake 
City. This new unit will add 105,000 
kw of capacity to Idaho Power’s pres- 
ent all-hydro system of more than 
378,000 kw comprising 16 plants. 

To cost an estimated $16 million, 
Gadsby No. 3 will be operated jointly 
with the Idaho company from June 1, 
1955 to Oct. 1, 1958. At the time the 
agreement expires, Idaho Power hopes 
to have in service additional hydro 
plants planned for construction. 

Additional capacity at Gadsby plant 
was originally scheduled for service 
not later than the fall of 1957. How- 
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ever, under terms of the lease agree- 
ment, Utah Power & Light stands to 
gain certain benefits of joint operation 
by getting the unit on the line two 
years earlier. To meet expected load 
growth in its service area south of Salt 
Lake City, Utah P&L also is building 
a 66,000-kw plant in Carbon County. 


Utah Will Own, Operate Unit... Ac- 
cording to the agreement, Utah Power 
& Light will build, own, operate and 
maintain the new unit, a new 132-kv 
substation at Gadsby Plant, and trans- 
mission lines to its Terminal substa- 
tion west of Salt Lake City. The Utah 
company also will build and operate 
any voltage correction facilities at 
Terminal which it judges are required 
for efficient transmission of energy to 


Idaho Power. Additional transformer 
capacity at Grace substation (see map) 
that may be necessary for delivery of 
power to Idaho will be furnished and 
operated by Utah P&L. 

At Goshen substation to the north, 
the Utah utility plans to install and 
operate a 9,000-kva synchronous con- 
denser to provide reactive power for 
the area. Goshen substation is along 
the 161-kv line which connects Utah 
and Idaho to Northwest Power Pool. 

Idaho Power Co will install and 
operate any additional facilities at 
American Falls, Goshen, Inkom, 
Blackfoot and future locations for de- 
livery of power from Gadsby No. 3. 
Should additional reactive capacity be 
required in vicinity of American Falls, 
Pocatello, or Goshen to effect delivery 
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of power, such equipment will be fur- 
nished and operated by the Idaho 
Power Co. 


Use of Unit’s Capacity ... Maximum 
power from the new unit will be re- 
served to the Idaho utility from June 
1, 1955 to Oct. 1, 1956, and during 
June through September of 1957. Full 
use of the 105,000-kw capacity will 
be reserved to Utah Power & Light 
during November 1956 through Feb- 
ruary 1957 and during October 1957 
through May 1958. At other times 
both companies will share the output 
equally. Furthermore, the agreement 
states that either company may utilize 
capacity not required by the other dur- 
ing any period of the lease. 

Charges to be paid by Idaho Power 
from the time Gadsby No. 3 goes into 
service are: 

@ During months when full output 
is reserved to Idaho Power, 1% of 
cost of the unit plus facilities to be 
built at Gadsby and Terminal sub- 
Stations and necessary telemetering 
and load control equipment. During 
months when output is being shared 
equally, 0.5% of the costs. Charge of 
1% of costs will be made for addi- 
tional facilities installed at Grace sub- 
station. 

@ One-third of actual superinten- 
dence and operating labor costs of the 
new unit when output is reserved to 
Idaho and one-sixth when output is 
being shared equally. An additional 
20% of these amounts will be charged 
for administrative and general ex- 
penses. 

@ Base cost to cover operation of 
unit as spinning reserve plus addi- 
tional charges for incremental fuel 
costs and maintenance charge per 
kwhr generated for delivery to Idaho. 

e@ Actual maintenance costs of sub- 
station and transmission facilities re- 
quired under the agreement from June 
1, 1955 to Sept. 30, 1956, and one- 
half this cost to Sept. 30, 1958. How- 
ever, full maintenance costs will be 
charged for facilities at Grace sub- 
station until the agreement expires. 

Whenever Utah P&L makes use of 
the output of Gadsby No. 3 to which 
Idaho Power is entitled under the 
agreement, the Utah company will as- 
sume its proportionate share of incre- 
mental fuel and miscellaneous operat- 
ing costs. In addition, at such times 
it will pay Idaho Power one-half the 
fuel savings resulting from displace- 
ment of more higher cost capacity on 
its system. 
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Niagara Hearings Reopened 


Senate Public Works Committee gives Governor Dewey 
chance to testify on behalf of state power development plan 


Senate Public Works Committee has 
jammed the brakes on_ legislation 
which would permit five New York 
electric companies to develop an ad- 
ditional 1.1 million kw of power at 
Niagara Falls. 

It had been expected that the 
Senate group could muster the neces- 
sary votes to report favorably the 
House-passed bill to the Senate. In- 
stead the committee decided to reopen 
hearings to give proponents of state 
development a second chance to 
present their case. Earlier this year, 
the Senate committee had held joint 
hearings with the House group on the 
Niagara power legislation. 

New York Gov Thomas E. Dewey, 
Republican Sen Irving Ives, and John 
Burton, State Power Authority chair- 
man, were invited to testify at a Sen- 
ate hearing last Thursday. 


Dewey Statement . . . Decision to re- 
open the hearings came after the com- 
mittee received a statement signed 
by Governor Dewey and eight other 
state officials urging support of the 
state development pian. 


The statement said in part, “We, 
the elected leaders of the government 
of the state, have for the past eleven 
years consistently opposed federal 
plans for socializing the development 
and distribution of power in the state. 
We are equally opposed to surrender- 
ing these great natural resources for 
private exploitation. . . . |The Ives- 
Becker] bill embodies the New York 
plan which would feed this cheaper 
power to the consumer through all 
existing public, private, and coopera- 
tive utility companies. Power would 
be distributed through existing trans- 
mission lines and avoid costly duplica- 
tion of facilities.” 

The state officials estimated their 
plan would save New York con- 
sumers $25 million. 


Machold Wire . . . Soon after the 
Dewey statement was issued, Earle J. 
Machold, president of Niagara Power 
Corp, one of the five utilities seeking 
permission to develop Niagara power, 
sent wires to members of the Senate 
committee. He declared that those 
opposing private development on the 


New SEC Commissioners Sworn In 


William E. Beck (left) director of personnel, administers the oath to J. Sin- 
clair Armstrong as A. Jackson Goodwin, Jr, looks on. Armstrong and Goodwin 
recently were named members of Securities and Exchange Commission (EW, 


July 13, p 109). 





grounds that it would permit exploita- 
tion of public interests “ignore not 
only the nature of an investor-owned 
electric utility company, but the char- 
acter of its regulation by the federal 
government and Public Service Com- 
mission of the State of New York. 
Under that regulation the investor- 
owned utility companies developing 
hydroelectric power must and do 
render service on a strict cost-of- 
service basis.” 

Opposition :to the private enterprise 
bill appears to come from two sources: 

@ Republican administration of 
New York State, which must face the 
voters in November 1954, is worried 
that passage of the bill may play into 
the hands of its opponents. 

@ Public power advocates, including 
many Democratic lawmakers, prefer 
that the additional Niagara develop- 
ment be left to state or federal de- 
velopment. 

These groups had not been able to 
consolidate their opposition during 
the House fight on the bill, nor is 
there any real indication that they are 
yet able to do so. 

Sen Edward Martin (R., Pa.) 
chairman of the Senate Public Works 
Committee, reported the decision to 
delay action. Although he is a spon- 
sor of the private enterprise bill for 
Niagara development, he is also a 
close acquaintance of Dewey. He 
nominated Dewey for president in 
1948 at the Republican National 
Convention. 

The Pennsylvania senator recently 
received a hand-written letter from 
Dewey on the proposed Niagara legis- 
lation, but has thus far declined to 
make public its contents. 

Sen Dennis Chavez (D., N. M.), 
a public power backer, officially made 
the move to reopen the hearing. 

There had been little hope of get- 
ting the Niagara bill to the Senate 
floor during the current session, but 
sponsors had hoped to get it on the 
calendar for action early in the next 
session. 


Steam Plant Renamed 


Rockland Light & Power Co, 
Nyack, N. Y., has changed the name 
of the company’s main steam plant 
at Tomkins Cove from Hudson Plant 
to Lovett Plant in honor of Fremont 
L. Lovett, former president of the 
utility, who was killed June 13 in 
an airplane accident. 
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KEY WITNESS at Hells Canyon hearing is John Sterling Cotton, consulting engineer. 


He took 


the stand to testify on his 100-page report which favored single high dam at Hells Canyon 


Cotton Testifies on Idaho Dams 


Engineer reports on his studies of rival plans for Snake 


River development, undergoes 


Advocates of a federal high-dam 
power development on the Hells 
Canyon stretch of Snake’ River 
counted heavily this week on the 
“Cotton report” to put the skids on 
Idaho Power Co’s low-dam plan. But 
there’s a difference of opinion on how 
it will stand up over the long pull. 

Written by John S. Cotton, indepen 
dent consulting engineer of San An- 
selmo, Calif., the 100-page report 
found the high-dam plan vastly 
superior to a three-low-dam scheme 
of Idaho Power. 

At Federal Power Commission hear- 
ings last week, Cotton gave his con- 
clusions under a grueling, three-day. 
cross-examination by R. P. Parry. 
Idaho Power lawyer. Cotton took the 
stand as a witness for the FPC staff 
which had presented the report on its 
own behalf. 

Directly at issue in the hearing is 
whether FPC should grant a federal 
license to Idaho Power for the con- 
struction and operation of its proposed 
power development on the Snake. To 


lengthy cross-examination 


do so, FPC must find that the plan 
would provide for the most compre- 
hensive development of the site. 
Opposing the electric company ap- 
plication are a number of Pacific 
Northwest public power, farm, and 
labor groups. They are plugging in- 
stead for federal construction and 
operation of one large multipurpose 
project at the Hells Canyon site. 


Cotton’s Report . . . Cotton’s study 
was undertaken at the behest of for- 
mer Democratic Interior Secretary 
Oscar L. Chapman. It was to be an 
independent analysis and comparison 
of the federal and the Idaho Power 
plans. 

Conclusions of the Cotton report, 
submitted to the Chapman’s successor, 
Douglas McKay in April, are: 

@ Idaho Power three-dam 
is not economically feasible. 

@ It is much less desirable from an 
economic standpoint than the high 
dam scheme proposed by the Bureau 
of Reclamation. 


scheme 
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@ The high-dam plan completely 
develops the power resources of the 
site, and is the most attractive from 
all points of view. It would provide 
some 600,000 additional low-cost 
kilowatts of firm power which would 
be lost under the Idaho Power plan 
as well as substantial indirect and in- 
tangible benefits. 

@ Salable firm power from the 
federal high dam development would 
be 1,461,000 kw as compared to 
885,400 under the _ three-low-dam 
plan. 

@ Average cost at load center of 
salable firm power of the federal 
project would be $19.09 per kilowatt 
year as compared to $48.90 per kilo- 
watt vear for the Idaho Power 
projects. 

Cotton is a former FPC engineer 
who worked some eight years in the 
agency’s San Francisco regional office. 
Since leaving FPC in 1945, he has 
been a consulting engineer and has 
had a number of assignments in the 
hydro-electric development field 


Cross-Examination . . . Under cross- 
examination by the Idaho Power 
attorney, Cotton made these qualifica- 
tions in his report: 

@ His cost estimate of the three- 
dam scheme of $256,769,800, com- 
pared with the company estimate of 
$133,000,100, was prepared from 
preliminary reconnaissance designs 
which differed considerably from the 
company designs. 

@ He had spent only two davs in 
the vicinity of the sites of the pro- 
posed development, and had viewed 
the single Hells Canyon site from the 
window of an airplane on a regular 
commercial flight. 

@He had conferred extensively 
with federal agencies on the proposed 
high-dam plan, but had not talked 
with Idaho Power officials regarding 
their plan. 

@ He had depended on Bonneville 
Power Administration and Reclama- 
tion for some of the estimates he had 
used for the Idaho Power plan. 

@ The study and report had been 
completed in about six weeks of 
actual working time by Cotton and 
one assistant. Part of this time was 
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Three Estimates of Cost 
of Idaho Power Plan 


Idaho 
Power 


Morrison- 
Knudsen 


John 8. 
Cotton 


$48,340,900 
118,874,800 


Oxbow $23,604,500 $23,386,633 


Brownlee 63,594,800 63,782,519 


Hells Canyon 


(low dam) ... 45,800,800 45,474,401 89,554,100 


$133,000,100 $132,643,553 $256,769,500 


benefits which Cotton had attributed 
to the high Hells Canyon dam in his 
report. 


Cost Estimates . . . Particularly on 
the matter of costs estimates of the 
Idaho Power plan, the Cotton report 
ran into direct conflict with estimates 
given by earlier witnesses at the hear- 
ing (see table). 

E. A. Woodhead, chief consulting 
engineer for the company, said his 
estimate of $133,000.100 was based 
upon long experience in the construc- 
tion, maintenance and operation of 
plants in the Idaho Power system. 

An even lower estimate was given 
by Bernard Williams, vice president 
of Morrison-Knudsen, Inc, which has 
built several Idaho Power projects. 
Williams estimated construction cost 
of the electric company projects 


would be only $132,643,553, and 
might run 3 to 4% less if constructed 
concurrently rather than in sequence. 

Opponents of the Idaho Power plan, 
headed by the National Hells Canyon 
Association, are asking a 90-day con- 
tinuance of the hearing to permit 
them to prepare their presentation. 
Thus far there has been no indication 
that this request will be granted. 


Status of Interior Witnesses . . . 
NHCA has declared that in order to 
present their case for a single, high 
dam, their most competent witnesses 
must be drawn from federal agencies 
—mainly the Interior Department. 
They have charged that Interior 
Secretary Douglas McKay is on 
record in favor of the Idaho Power 
development, and any federal em- 
ployee who testifies in opposition to 
this view would risk losing his job. 
In an effort to clarify the confused 
situation, Interior Undersecretary 
Ralph Tudor wrote FPC that Interior 
witnesses are “entirely free to testify 
as to the facts as they understand 
them and to further testify as to their 
own conclusions without restraint.” 
A letter from Interior Solicitor 
Clarence Davis earlier had been in- 
troduced into the hearing record 
denying McKay has taken an outright 
stand on Snake River development. 


Work Moves Ahead at Shawnee Plant 


devoted to a comparison of the federal 
plan with the Idaho Power five-low- 
dam plan, which was later discarded 
in favor of a three-dam scheme. 

@ An alternate upstream high stor- 
age dam could provide many of the 


This is how Tennessee Valley Authority’s Shawnee steam plant looked late 
last month just before erection of structural steel for units 5 to 10 began. 
Concrete shell for stack No. 8 was completed on June 23 and work on stack 
No. 9 has begun. Plant’s barge loading facilities at the Ohio River were 
sufficiently completed last month to begin unloading coal. Operation of coal 
handling equipment and conveyors at the dock also started last month. 
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PANEL DISCUSSIONS are held daily during course on utility management sponsored by Southeastern Electric Exchange at Georgia Tech 


Utility Executives Meet 


in South for SEE Course 


It was back to school this month for 46 management men 
who are taking part in the first utility executives course ever 
held in the South. 

Sponsored by the Southeastern Electric Exchange and held 
with the cooperation of the Georgia Institute of Technology, 
the four-week course which ends July 31 is packed with 


W. E. WOOD, Vepco executive vice president, puts ‘rat’ cap on AFTER-CLASS CONFAB is held by a trio of students from Alabama 
John Talley, SEE director, to give him authentic student look Power. They are (left to right) J. A. Keene, E. R. Colbourn, and E. A. Wilson 
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lectures and panel discussions on 
some of the finer points of utility 
management. 


Full Schedule . . . Since July 6, the 
students have followed a classroom 
routine on the Atlanta campus that 
has left little time for relaxation. Up 
around 6:30 a.m. for early breakfast, 
they go to class lectures from 8 a.m. 
to 12:30 p.m. Lunch and a short rest 
are followed by panel discussions 
from 2 to 4 p.m. A dinner meeting 
is followed by cramming during the 
night. 

A select list of 28 authorities on 
utility operations—brought together 
after 18 months of preparation—com- 
pose the faculty. They include pro- 
fessors from other universities and 
industry leaders. They were assembled 
by Prof James W. Sweeney. course 
director, working closely with the SEE 
committee, headed by Chairman Will 
E. Wood, executive vice president of 
Virginia Electric Power Co. 


Policy and Planning . . . The course 
is designed to increase the skill of 
utility executives in policy making and 
long-range planning. It is being done 
by striking a balance between the 
theoretical and the applied. 

Wood hopes to determine how ef- 
fective the course has been by having 
each student make a full report to his 
company. Wood will then compile 
the good that has been gained and 
present it to the directors of the SEE. 


Atomic Committee Hears 
EEI, APPA, NRECA Aides 


Spokesmen for public and private 
power groups last week brought dif- 
ferent viewpoints before the Con- 
gressional committee considering 
removal of legal barriers to atomic 
power development. 

In general, electric companies favor 
relaxing the Atomic Energy Act to 
permit ownership and operation of 
atomic power plants, while the pub- 
licly owned electric utilities take a 
go-slow attitude. 

E. H. Dixon, chairman of the Edi- 
son Electric Institute Atomic Power 
Committee, told Joint Committee on 
Atomic Energy that private electric 
companies favor revisions in present 
law so as to: 

@ Permit industry to own both 
source materials and fissionable ma- 
terials, and facilities for the produc- 
tion and utilization of such materials. 
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@ Deal fairly with patent rights and 
incentives for new developments. 

@ Permit industry to obtain work- 
able licenses from regulatory authori- 
ties for projects in this field. 

Samuel B. Morris, appearing as 
chairman of the Atomic Power Policy 
Committee of the American Public 
Power Association, favored letting 
private industry go ahead with de- 
velopment and operation of either a 
pilot or full scale plant. But he op- 
posed the granting of patent rights 
particularly in atomic power genera- 
tion field. 

Clyde T. Ellis, executive manager 
of the National Rural Electric Co- 
operative Association, told the joint 
committee that no changes should be 
made in the law at this stage. 

Representing some 900 rural elec- 
tric cooperatives, Ellis said present 
development studies by electric com- 
panies will continue because it means 
the companies are acquiring in- 
valuable technical knowledge. But, 
he continued, it is premature to con- 
sider permitting private ownership of 
atomic power plants. 





POWER BRIEFS 


@ Second 58,000-hp unit went into 
operation this month at Mississippi 
Power Co’s Plant Sweatt. Plant is 
located near Meridian, Miss. 

@ Interior Department has approved 
a new contract to provide Citizens 
Utilities Co, Kingman, Ariz., with 
standby power from Bureau of Re- 
clamation’s Davis Dam. 

@ Collapse of a 140-ft section of 

wood frame flume knocked out Port- 
land General Electric Co’s Bull Run 
hydro plant early this month, Gen- 
erating units will be out of service 
until sometime in early August. Ca- 
pacity of the plant, located east of 
Portland, Ore., is 22,000 kw. 
@ Richvale Irrigation District, Rich- 
vale, Calif., has applied to the Federal 
Power Commission for a two-year pre- 
liminary permit for a proposed hydro- 
electric project on the Feather River 
near Oroville, Quincy, and Portola 
in Plumas and Butte Counties. The 
development would have a total ca- 
pacity of about 189,000 kw. 








Space-Saving Turbine Design 


Wisconsin Electric Power Co saved space in its new Oak Creek Station by 
using close-couple “cross-under” design for the 120,000-kw turbine. The unit 
has two 3,600 rpm, 1,000 F sections. 
minimized by generating two-thirds of capacity of 3,600 rpm and 
large exhaust at annulus 1,800 rpm. 


Investment and operating costs are 
attaining 
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Some Suggested 
Solutions to 


Today's Problems 
Of Serving 


Room Coolers 


F. G. HAMNER, Distribution Engineer, Southern Services, Inc, 
Birmingham, Alabama 


With the recent and unforeseen boom in 
sales of room coolers, utilities are being swamped 
with complaints from dissatisfied users. Fre- 
quently the cause is the customer's own in- 
adequate wiring, but in many cases adequate 
service entrance voltage is not being maintained. 
Among the problems involved is the . . . 


Effect of Units On... 


Supply Voltage . . . The average individual demand of a 
%-hp room cooler is 1,250-w and is comparable with that 
of a water heater or ironer. It is far less than that of a 
range or clothes dryer. The fact that there is little or no 
diversity between the room coolers makes their net effect 
more serious than in the case of the other appliances men- 
tioned. The suddenness with which they show up on a dis- 
tribution system results in enormous overloads on all 
elements of the power system. Their inherently low power 
factor not only contributes to the overioading of current 
carrying facilities, but causes unusually heavy voltage drops 
in the secondaries, transformers and primary circuits. The 
resulting voltage levels are often far below standard and 
drastic additions of conductors and transformers are neces- 
sary to bring the voltage up to acceptable levels. 


Lines and Equipment . . . In addition to voltage deteriora- 
tion, room coolers cause overloads in lines, transformers, 
and regulators in excess of what would be caused by a com- 
parable load with high power factor such as the water 
heater, flat iron, or range. The 65% power factor results 
in a current that is 50% greater than if the power factor 
was unity. Additional magnetizing current is over and 
above the “power” current which itself might well have 
caused overloads. Thus, equipment must be increased in 
size even though the voltage itself might conceivably be 
satisfactory. 
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Voltage Drops ... The 1,250-w load of % hp room coolers 
causes no more voltage drop in the customer’s wiring 
than does a 1,250-w ironing load at unity power factor or 
1,250-w of lighting load supplied at the same point. This 
is because the reactance of the “Romex” or “BX” type 
house wiring is negligible as compared to its resistance. 
The voltage drop is thus, for all practical purposes, equal 
to the power component of the current multiplied by the 
resistance of the circuit. 


Causes of Complaints Are . . . 


Poor Voltage . . . Practically all complaints are due to 
poor voltage conditions which result in: failure of unit to 
start, motor burn cut, or fuse blowing. In many cases 
20, 25, and even 30-amp fuses have enabled units to 
operate but such use of oversize fuses can result in serious 
damage to house wiring and, in some cases, to the building 
as a result of fire. 


Fuse Blowing . . . Because a customer’s fuse blows it does 
not necessarily mean that his wiring is inadequate. The real 
trouble may be in low voltage during the starting period 
caused by excessive drop in the power system. Many 
companies have designed their transformer-secondary sys- 
tems to limit voltage flicker to 3% when starting refrig- 
erator motors drawing about 20-amp. If this design had 
been incorporated in the systems of more companies some 
of today’s customer complaints would never have origi- 
nated. Thousands of room coolers are being started time 
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History of Room Cooler Sales 


Window-sill type room air conditioners made their first 
appearance in quantity about 1940. Although the war 
saw their production curtailed severely, beginning in 
1946, sale of equipments rose rapidly until 1951 when an 
estimated 250,000 were sold. Over 300,000 were sold in 
1952 and reports indicate that sales this year will be in 
excess of 550,000 units. One manufacturer estimates that 
he alone will soon market 500,000 units annually. 


rainy 
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and time again without fuse blowing, so that full responsi- 
bility for fuse blowing cannot be put upon house wiring. 


Quick Restarting. A point seldom considered is that after 
some cooling units have been turned off they should not 
be turned on for at least 2 or 3 min to allow the pressure 
head to decrease. If the unit is turned back on immediately 
it may blow the customer’s fuse even though the electrical 
system is entirely adequate. 


Improper Fusing. Where units fail to start it may be a 
consequence of the starting current being so large that it 
causes excessive voltage drop at the device so that adequate 
starting torque cannot develop. If improperly fused, this 
heavy current may cause permanent damage to the motor 
windings. In general, where adequate starting voltage 
exists the running voltage is likewise adequate. 


Combined Voltage Drop. The combined effect of the drop 
in the customer’s house wiring and the drop in the supply 
system results in a much lower voltage at the device than 
would be the case if a good power factor motor was used. 
Starting currents, while within the limits of the EEI-NEMA, 
are several times the normal running current and hence the 
voltage drop will be several times the normal. Since the 
normal drop caused by the coolers is excessive in many 
cases, it is understandable why, under starting conditions, 
the voltage dips so low that the starting cycle cannot be 
completed. 


Primary Voltage . . . If primary voltages are permitted to 
sag to the danger point, all of the foregoing troubles will 
be magnified. 


Manufacturers’ Attitude Toward .. . 


Plug-in Device . . . The ACRMA has consistently taken 
the attitude that a room cooler should be a 120-v plug-in 
device with the highest possible Btu output. Since the 
motor is cooled by the compressor gases a conventional 
1l-amp motor can be loaded to 15 amp. This, with the 
3-amp fan, will produce a total running load of about 18 
amp. This applies to the 1952 and earlier models. Recent 
action has reduced this total load to 15 amp and currently 
the 1953 models are being designed for this lower current. 


Code Provisions . . . This ties in with the new provisions 
of the National Electrical Code which permits a 15 amp 


motor load on a No. 14 circuit. 
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Current Requirements Are These . . . 


15-Amp. Limit . . . The manufacturer’s action in holding 
the total current down to 15 amp adds little to the solution 
of the problems under study. The only positive result of 
this action is to relieve the dealers of much responsibility 
or concern since now the device meets the minimum 
current requirements. The reduction of the current to 
15 amp means that they can be sold to the consumer with 
assurance that it meets all safety requirements for what- 
ever size wire the customer may have in his house. The 
fact that an electric clock on the same circuit will result in 
a code violation may not be mentioned. Since there are 
usually a number of outlets on a residential branch circuit, 
the 15 amp taken by the room cooler will be increased 
by whatever current is consumed by the miscellaneous 
lighting, radios, flat irons, heating devices, etc. on the same 
circuit. There are many cases where three or more room 
coolers may be found in one residence and from a prac- 
tical standpoint limiting the current to 15 amp per cooler 
will not relieve the circuits of overload. 


Rewiring . . . On some systems the customers are rework- 
ing their wiring to shift load to other circuits so as not to 
cause an overload on the circuit feeding the coolers. This 
practice is however, not general and while it is to be encour- 


These Are the Effects of 
Using 230-V Motors 


Advantages 


Avoids overloads on customers’ wiring by forcing use of 
special circuits. 

Greatly improves starting performance by decreasing 
voltage drop in house wiring. 

Permits larger size units than 34 hp. 

Reduces customer complaints. 


A 


Disadvantages 


Increases cost to many customers because of necessity of 
providing a 230-v supply. 


OL 


Decreases sales on account of the extra wiring expense. 
Requires power companies to provide 3-wire services 
and meters in many cases where existing 2-wire service 
might be adequate. 


230-V Motors Will Not... 


Affect power system in any way (good or bad) from 
the distribution transformer back through the supply 
system. 

Affect average secondary runs where balanced loads 
prevail. 

Increase power factor of system. 

Result in any appreciable financial advantage to the 
power companies in the form of lower losses, invest- 
ment, operation or maintenance charges. 


In some northern areas, practically all of the 34 hp 
units sold will be wired for 230-v in 1953 models, This 
was brought about by intensive dealer education by 
utility commercial and 
purchases by their own sales groups. 


departments by appropriate 





aged, the responsibility for changing the wiring usually 
rests with the dealers and they are reluctant to make the 
customer spend money if the coolers will operate otherwise. 


Improving Motor Performance . . . 


Power Factor . . . Before considering what might be done 
to improve the power factor of the cooler units it might 
be well to take full cognizance of the power factor of the 
device as it now stands. 

Recent measurements on residential loads indicate power 
tactors of from 50 to 70% on motor driven appliances 
and 95 to 100% for heaters, lights, radios, etc. The net 
power factor of any particular customer will therefore 
depend upon the relative saturation of the various appli- 


These Are the Improvements 
Needed on Power System 


Estimating Requirements 


The principal burden of adding room coolers to the 
system inevitably falls on the utility. There is no sure 
method of predicting where these units will be added 
but a review of the past year’s sales will indicate the 
class of customer which may be expected to purchase 
next year’s product. This will assist in making estimates 
of transformer and copper requirements for the coming 
year. 


Capacitors 


The addition of capacitors on primaries or seconda- 
ries will help solve the reactive supply but unless they 
are made switchable it will not help the voltage regula- 
tion problem and may result in high off peak volt- 
ages. Much literature on the subject generally discour- 
ages these devices on secondary systems, although advo- 
cates of secondary capacitors are by no means silent. 


Regulators 


Most circuits are now regulated and the range is usu- 
ally adequate. Additional regulators in series with oth- 
ers on long lines may be helpful but usually the prob- 
lem is one of overload and hence larger regulators may 
be indicated. 


Transformers and Secondaries 


Increasing transformer sizes will relieve overloads but 
will not decrease secondary drops and hence the best 
solution may be more transformers with a consequent 
shortening of secondaries. This will not only relieve 
overloads on the transformers but in the secondaries as 
Both of 


voltage. 


well. these effects will result 


in improved 


Substations and Transmission 


It is obvious that the capacity of these facilities must 
be expanded as the load increases. Switchable capacitors 
on substation buses can be well justified financially. 
They not only reduce transformer loads, but form a 
source of reactive kva, raise the station voltage level. 
and cause no off peak voltage problems. 


ances and the habits of the household. Only a few 
measurements were made but it appears that a peak hour 
residential power factor of 75-80% is common. A further 
survey of %4-hp units shows power factor varying from 
64 to 78%. This device, therefore, is no greater offender 
in this respect than refrigerators, attic fans, furnace 
blowers, clothes washers, dishwashers, or any other device 
operated by fractional horsepower motors. Because of its 
larger size the average room cooler has a power factor 
greater than that of the foregoing devices. 


Motor Design . . . Insofar as can be determined, every 
compressor motor in use meets the EEI-NEMA minimum 
standards for starting current, efficiency, power factor, and 
apparent efficiency. These designs have long been accepted 
and it is extremely doubtful if any novel features could 
be incorporated in the theory of these designs which would 
result in any considerable improvement in the power 
factors. Each manufacturer has long since analyzed all 
competitive makes of motors so that there are literally no 
trade secrets which enables one manufacturer to offer any 
better motor than another of the same type and within the 
prescribed limits of the EEI-NEMA standards. In operat- 
ing performance there is little electrical difference in 
motors of different makes. 

The only substantial element in motor design which will 
more nearly eliminate unsatisfactory performance of the 
room coolers is to provide for 230-v service, only in 
sizes *%4 hp and above. This has long been under con- 
sideration but the manufacturers are naturally reluctant to 
do anything which will result in fewer sales. 


Today’s Power Factors With . . . 


1952 Units ... The units marketed during the 1952 season 
were generally regarded as having low power factor motors 
and contributing to overall system troubles. Actually, out 
of 19 different makes investigated only one %4 hp unit had 
a starting current in excess of the EEI-NEMA require- 
ments (See Electrical World Aug. 11, 1952, pages 136- 
137), and this was probably a special, extra cost, high 
starting torque motor not generally obtainable. The most 
popular size was the 3%4 hp unit with an average input of 
1,250-w and a running current of about 18 amp. 


Integral Hp Motors . . . In integral horsepower single-phase 
motors, there is a Type L with low power factor charac- 
teristics and a Type M which is a capacitor start and run 
unit. They are priced the same and it is understood that 
one manufacturer is abandoning Type L design. Thus, for 
the 1953 season at least there will be two types of motors 
supplied with the low power factor type predominating. 


Capacitors . . . There is now an active group of utilities 
urging the addition of capacitors in the units. It is under- 
stood that they will work with the manufacturers and 
the recognized national committees. 


Fluorescent Lighting Comparison . . . 


Adding Capacitors . . . The manufacturers of fluorescent 
lighting fixtures realized that uncorrected units took more 
amperes per lumen than incandescent lamps and hence it 
was necessary to overcome this drawback in order to sell 
the fluorescent lighting to architects and lighting engineers. 
By the addition of capacitor units to the lighting fixtures a 
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means was created whereby old building wire would be 
adequate for the desired increase in lighting. No com- 
parable inducements are at work to persuade the manufac- 
turer of room coolers to increase the selling price of his 
product by the addition of capacitors. The fluorescent light 
industry could not sell its product without the power 
factor correction devices, and their inclusion actually re- 
sulted in a dollar saving to the consumer. No such situation 
exists in the room cooler problem. 


Little Inducement . . . The room cooler manufacturer has 
no trouble in disposing of all the units he can manufacture 
so that there is little inducement for him to voluntarily add 
a costly device to his product. While it is true that the 
addition of a capacitor to the room cooler motor would 
decrease the ampere loading of the house wiring, this in 
itself, would not guarantee satisfactory performance. 


Lighting Capacitor Cost . . . To correct the power factor 
of two 118-v, 40-w fluorescent lights to 90% requires a 
capacitor which sells for about $3.50. When built into 
the ballast of modern fixtures its cost is probably lower. 


Room Cooler Cost . . . According to one manufacturer, 
to correct the power factor of a 3% hp, 115-v room cooler 
from 70% to 95% will require a capacitor costing 
approximately $25.00, installed. It is questionable if 
the customer would knowingly tolerate this form of dis- 
crimination against a device which already operates with 
a power factor equal to or greater than that of many 
other devices which the power company has not attempted 
to modify. 


Suggested Action .. . 


As has been often said, the utilities are the last in a 
chain of groups and personalities in dealing with this 
problem and hence are almost certain to have to take up 
all the slack created by the others in the chain. The justice 
of this situation can be questioned, but in the meantime 
the burden must be carried. The big question is whether 
the utilities should attempt to carry through alone and 
solve the problems or whether as an industry they should 
further urge the manufacturers to add capacitors. 


“Best Engineering Solution” .. . 


This phrase is frequently quoted and in each instance it 
means only what the speaker wanted it to mean. To 
some it means allowing the customer to provide his 
own capacitors while to others it means requiring the 
utility to provide everything the customer needs. Reason- 
ing of these factions can be summarized thus: 


Making Customer Pay . . . The most economical point to 
supply the reactive kva for room coolers is at the cooler 
itself where it will be switched with the motor. By making 
the consumer pay for the capacitor the cost to serve is 
lowered and a rate increase may not be necessary. A rate 
increase would have to be, whereas individual capacitor 
costs would fall only on those obtaining the benefits. 


Utilities Provide Capacitors . . . Since the utility is in the 
electric power supply business, it is obligatory for it to 
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supply whatever the customer wants whether it be power, 
volts, frequency (time) current or reactive kva. It is no 
more a customer’s business to provide his reactive require- 
ments than it is for the public to provide their own paper 
bags at the super-markets. There are thousands of kva of 
capacitors on customers’ premises in this country and 
probably only a few that the utilities haven’t paid for in the 
form of rate inducements. Why then doesn’t the utility 
pick up its burden and carry it? 


About Rates... 


It is not the intention to assume any of the prerogatives 
of the rate departments but distribution engineers are 
ethically bound to advise with their rate departments on 
problems involving the cost to serve. Many existing resi- 
dential rates were designed some years ago and were 
based on load power factors approaching unity. It may well 
be that the effect of increased energy consumption by the 
average residential customer will not offset the increased 
costs to serve, and as long as the question is unresolved it 
is the duty of the distribution engineer to keep his rate 
engineers aware of the trends in the cost to serve. 


‘These Are The Long Range 
Solutions to Immediate Problems 
Customer Education 


This is sometimes slow and uncertain. In general, the 


advantages of buying a 230-v motor, installing larger 
size circuits, and checking with the utility before pur- 
chasing a device is offset by the added costs or delay 
involved. Good advice from the utility is too frequently 
brushed aside by the eagerness of the salesman push- 
ing the sale of the device. 


Employee Education 


By acquainting the utility’s field engineers and service 
men with seldom-recognized facts about the devices, 
much delay in providing adequate service can be 
avoided. For instance, it does no good to have a repre- 
sentative of the power company tell a customer that he 
will have to have his house rewired when in the vast 
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majority of cases the corrective measures should be 
applied to the supply system. Similarly, it is not helpful 
to replace primary wire when the trouble is in the 
secondary system, etc. 
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Improvements on Customers’ Premises 


The customer can do little except to increase the con- 
ductor size of his house wiring to avoid thermal over- 
loads. Special circuits for 230-v units are but another 
way of securing reduced currents and the relative cost 
of adding one No. 12 circuit for operation at 115 volts 
about the same as one additional No. 14 circuit for 
operation at 230 v. Where the house is not already 
wired for 3-wire, 230 v, the latter will of course be much 
more expensive. It is to be noted, however, that insofar 
as system transformer capacity, power, and reactive 
supply is concerned, nothing that the customer does on 
his own premises is of help to the power companies. 
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Banked Secondary 
Serves Residential 
Customers Better 


R. P. AGER and G. H. RAMANDANES, Distribution Engineers, 
Pennsylvania Electric Co, Erie, Pa. 


Banked secondaries with fuses, secondary breakers, or 
CSPB transformers have definite advantages over radial 
secondary systems in residential areas. They provide 
better voltage regulation, greater continuity of service, and 
improved operating conditions at a lower capital invest- 
ment. Experience in Erie has shown that the expénse 
of planning banked secondaries is justified. 

It is becoming increasingly difficult with the radial 
system to supply the growing residential demand for elec- 
tricity for cooking, clothes drying, heating and entertain- 
ment with voltage within the required range without an 
uneconomical increase in investment. This increase is 
found in greater transformer standby capacity, larger sec- 
ondary conductors, larger fittings, stronger poles, heavier 
guys, and correspondingly increased labor costs. It is 
common today to find individual residential loads of four 
to six kilowatts with monthly consumption of only 200 
to 500 kwhr. 

But the banked secondary system has more “backbone” 
than the radial system for the same transformer spacing 
and size and the same secondaries. The reason is that 
adjacent transformers do not reach peak load simultan- 
eously. Any instantaneous load is distributed through the 
network to two or more transformers, thus reducing volt- 
age drop and power loss. 


Combine Two Systems . . . The secondary distribution 
system in Erie is being rehabilitated to consolidate two 
separate systems constructed and operated by competing 
companies prior to 1943. Both companies banked trans- 
formers on the secondary with sectionalizing fuses. 

A survey was made of the pole lines and existing second- 
aries on each side of each street to determine: 1. Which 
set of secondaries and pole line was to be retained, 
2. What the present load would be if served from only one 
of the two secondaries and 3. What would be expected in 
the area to prompt any unusual load growth. 

The maximum kilowatt hour readings for any one 
month between October and the following March were 
designated for each service. The kilowatt hour tabulations 
were converted to kilowatt demand by dividing the ag- 
gregate by 150 hours. Tests conducted during the Fall 
and Winter of 1952 and 1953 peak load periods showed 
the advisability of revising this factor to 125 hours. All 
designs were intended to provide for a ten year growth with 
130 percent maximum transformer loading. 

Much has been said about the additional cost of sec- 
ondaries in a banked system due to the fact that the 
loops have to be closed. In most cases where load densi- 
ties are high enough for banking secondaries on our sys- 
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Tests 


Pole 


Location 


Transformer 

Size Kva Breaker No. 1 
15 Top 60 
Bottom 60 


Top 64 
Bottom 64 


Top 106 
Bottom 62 


Top 40 
Bottom 40 


tem, the loop is closed or will be closed in the near future. 
It is common practice on our lines to have distribution 
transformers located so that, when the area is built up. 
the transformers can be banked together with a spacing of 
about 1,000 feet between them. Even when the second- 
aries are not inter-connected, the secondaries are ex- 
tended to dead end against each other if they are only a 
span or two apart. This saves guying the dead ended 
secondary, and when overload trouble is experienced after 
normal working hours, the trouble-man can often restore 
service by tying secondaries together until a crew can 
replace the transformer during a convenient normal work- 
ing day. 


Requires New Protection Scheme . . . This rehabilitation 
program demanded a new method of providing transformer 
and secondary protection when one or more transformers 
are banked on a common secondary. The existing practice 
of sectionalizing with fuses had proved troublesome be- 
cause of variances in fuse ampere-time characteristics. So 
consideration was given to secondary breakers in place of 
sectionalizing and to the CSPB distribution transformer. 
The latter was selected in the 15 to 50 kva range because 
of its protective coordination and favorable cost. Smaller 
transformers are rarely banked because their installation 
areas are usually not sufficiently developed. Larger trans- 
formers are installed with secondary fuses. Very few 
external breakers are used because of installation problems. 

To show the actual characteristics of a banked-second- 
ary system, data were obtained on a typical loop using 
CSPB transformers. Thermal demand ammeters showed 
that the transformers were overloaded by as much as 43 
percent. The overload lights on the secondary breakers 
did not operate because the loads on each leg did not occur 
simultaneously, and each breaker can carry the full thermal 
capacity of the transformer without indicating or tripping. 
However, if the capacity of the transformer were exceeded, 
the lights would operate and if the load would climb be- 
yond safe limits, the overloaded circuit would trip. 


Operation is Successful . . . This bank was installed dur- 
ing 1949 and no failures or outages of any kind have been 
experienced. One week maximum loads were checked in 
January 1953 with results as shown in the tabulation. 
The secondaries are two No. 4 weatherproof copper with 
a No. 6 weatherproof copper neutral. But 24-hour voltage 
charts taken simultaneously at the transformer on Pole C 
and at position “E”, show that the voltages take an almost 
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Maximum Ampere Load 


Show Division of Transformer Loading 


Apparent Maximum 
Kva Load 
19.20 


Breaker No. 2 
Top 20 
Bottom 20 


Top 40 .16 
Bottom 50 


Top 60 
Bottom 70 


Top 70 
Bottom 70 


VYQEDALABMAIUGAD PUAUSANDSAAC LACT AUAA ALLL 


identical swing except during peak load periods. Even 
then, the secondary voltage drop does not exceed two 
volts. With electric range loads, such as are in this area, 
no radial system could economically compare with banked 
secondaries. 

Operating experiences on such CSPB bank made it 
install devices to open the secondary midway 
transformers so that a section of secondary 
may be reenergized in case of a trip out. This device con- 
sists of a multifin insulator and a jumper which is “bugged” 
to the secondary on each side of the insulator. After an 
outage and correction of the trouble, the trouble-man 
removes the jumper and then closes the tripped breaker 
on each transformer, after which the jumper is replaced. 
Without an opening device in the secondary, closing the 
breaker on the first transformer picks up the entire section 
of secondary. Before the trouble-man can get around to 
the other transformer to close the secondary breaker, ex- 
perience has shown that the first breaker usually trips out 
again due to heavy initial current. Of course two trouble- 
men on the same job could eliminate this difficulty but 
since trouble-men often have to work alone, it was found 
an easy expedient to install the insulators and jumpers. 

When excessive overloads or low voltage conditions are 
encountered in the future, it is intended to reconsider the 
layout with three possibilities of correcting the condition: 
1. To replace the transformer with a larger size, 2. To 
replace secondary copper 3. To install another transformer 
midway between the existing units. 


necessary to 
between the 


XN 
\or 


SV 
LX February 3, 1953 
, 


VOLTAGE CHARTS SHOW SMOOTH REGULATION even at Pole E 
from which service is extended to two houses 400 ft from nearest 
transformer. Secondary drop is 2 v and fluctuations are negligible 
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ASTORIA GENERATING STATION (center) has an initial installa- 
tion of two 180 Mw, 1,800 psig, 1,000/1,000F cross-compound turbine- 


generators, ultimately six units or about 1,000,000 kw. Site is near 
coal and oil storage and housing development (lower right.) 


Con Edison's Astoria Station Features... 


@ Single Boiler—Single Turbine Unit 


®@ Quick Starting of Boiler and Turbine 
@ Above-Normal Capacity of Auxiliaries 
@ Central Control Room with a “Flight” Section 


Adaptation of pressurized boiler, 
provision for high-velocity stack emis- 
sion, continuation of the single-boiler, 
single-turbine unit type design, quick 
starting of the boiler-turbine reheat 
type unit, auxiliaries with above-nor- 
mal capacity and a central control 
room with supervisory and operating 
instruments and devices centrally lo- 
cated-—these are significant features 
for the new Astoria generating station 
of Consolidated Edison Co. 

This new station in New York City 
will have an initial installation of two 
180 Mw, 13.8-kv cross-compound tur- 
bine-generators, and ultimately six 
units. 


Station Site . . . Over-all economics 
indicated the location of a new station 
at the Astoria site because: (1) The 
company owned land in Astoria, Bor- 
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ough of Queens; (2) the Queens load is 
increasing at approximately the same 
rate as the system, and (3) a large ca- 
pacity tie feeder system is already in 
operation to supply the Queens load. 
But this location presented some 
problems. First problem—the station 
site is within the two-mile radius of 
LaGuardia Airport. Even though 125 
ft is a structure limit within this ra- 
dius the Civil Aeronautics Authority 
and New York City’s Zoning Board 
granted permission to use stacks 300 
ft high (400 ft was desirable.) 
Another major problem involved 
proximity of the site to a housing de- 
velopment. This meant minimizing 
stack emission, coal dust and station 
noise. Mechanical-electrical precipita- 
tion will be installed and designed to 
give a flyash collection efficiency of 
97%. If not properly designed a nui- 


H. KNECHT, Mechanical Plant Engineer 
J. G. NOEST, Assistant Inside Plant Engineer 


Consolidated Edison Co of New York, Inc. 


sance could result due to relatively 
low stacks under certain conditions. 


Stack Emission . . . To obtain the 
normal full load stack discharge ve- 
locity of 60 fps, a nozzle is installed 
on the top of each stack. Inside this 
nozzle and concentric with it, a second 
nozzle with damper is placed. With 
this damper closed, the gas passes 
through the restricted annular area, 
thereby raising the exit velocity to 
120 fps. This velocity is necessary un- 
der critical wind conditions to keep 
the stack plume well clear of the 
ground. To maintain this high velocity 
at less than full load a by-pass is pro- 
vided between the forced draft fans 
and the base of the stack. 

To further control the stack emis- 
sion the central control board oper- 
ators will have four additional devices: 
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1053,840 Ib 





2,360 |b 
(333.5 H 


/60P 3441/0 lb 


HEAT BALANCE DIAGRAM shows values which represent the steam 
conditions for 160 Mw load on the cross-compound turbine-gen2rator 





(1) A television viewing monitor to 
show the condition of the stacks; (2) 
a smoke indicator and recorder oper- 
ating on the light absorption principle; 
(3) an atmospheric air analyzer, lo- 
cated in the direction of the housing 
development, to measure the SO, gas 
and transmit an indication and alarm; 
and (4) a wind velocity and direction 
unit located atop an adjacent gas 
holder to indicate wind conditions. 

Objectionable station noises will be 
minimized by emphasizing low noise 
level in purchase specifications for 
transformers and all rotating equip- 
ment by designing an indoor type sta- 
tion, and by providing suitable sound 
insulating enclosures. 

Dispersion of coal dust resulting 
from the unloading of barges is to be 
reduced by enclosing most of the coal 
tower hoppers into which the bucket 
dumps, by providing auxiliary sprays 
and by using treating compounds at 
the loading piers. 


Housed Plant . . . Steam and elec- 
tric generating equipment will be in 
an enclosed structure because the sta- 
tion is in the metropolitan area and 
near a housing development. The 
building cubage is about 22 cu ft/kw 
which compares favorably with sta- 
tions of other utilities. 
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A semi-outdoor boiler installation 
showed no over-all savings because 
the saving in building cost was more 
than offset by the additional costs of 
the boiler, radiation losses, temporary 
enclosures during construction and 
maintenance. An outdoor installation 
of rotating equipment was not possi- 
ble because the noise would constitute 
a nuisance to the adjacent residences. 


Heat Cycle... G. R. Milne, the com- 
pany’s Mechanical Engineer, con- 
cluded* that Astoria would have a 
unit type system of operation—a nomi- 
nal 160 Mw, 3,600/3,600-rpm cross- 
compound turbine-generator with sin- 
gle boiler per turbine, using 1,800 psi, 
1,000 F steam at the throttle and 1,000 
F reheat temperature. The unit would 
have equal division of load between 
high- and low-pressure shafts, quad- 
ruple exhaust, and duplicate and in- 
terchangeable generators. 

Seven stages of feedwater heatings 
are to be used and the station heat rate 
without make-up water on this basis 
is expected to be 9,408 Btu/kwhr. Ex- 
pected station heat rate with make-up 
is 9,625 Btu/kwhr. 


*See “Cost Analysis for 160 Mw Units 
Favor 1800 psi, 1000 F Reheat” by G. R. 
Milne; EW, Feb 26, 1951, page 89. 


Note: P=psia, H=Btu//b steam, h=Btu//b water, /b=/b/hr 
















79F 874,790Ib 


at design throttle pressure and 1 in. mercury absolute exhaust pres- 
sure. Heat rate without make-up is expected to be 9408 BTU/kwhr 


Turbine-Generators . . . First two 
180 Mw, 3,600 rpm machines pur- 
chased have duplicate high- and low- 


pressure turbine - generators — each. 
Larger units became available subse- 
quent to Mr. Milne’s study. Each 
cross-compound unit consists of a 


high- and intermediate-pressure tur- 
bine, driving one 90 Mw generator, 
and a low-pressure, quadruple-exhaust 
turbine driving the other 90 Mw gen- 
erator. Each 180 Mw unit has a 105,- 
000 sq ft condenser. 

Cross-compound machines, with 
quadruple exhaust were preferred, 
even at equal evaluated cost, because 
these units were expected to provide a 
higher overload capacity. 

Tandem-compound units with 3,600 
rpm speed and quadruple exhaust in 
the desired capacities, were not avail- 
able from manufacturers when speci- 
fications were in preparation. Tandem- 
compound units offered would have 
had to be triple exhaust. 

System experience with five 160 
Mw units at 1,500 and 1,800 rpm 
shows, that, at least as far as those 
generators are concerned, cross-com- 
pound machines were more reliable 
and less costly in maintenance than 
tandem-compound machines. 

In the evaluation for comparison of 
cross-compound versus tandem-com- 
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gogo Pipe cable to 
“" ~ = North Queens 
substation 
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42000mp 
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¥ /3.0-/32-kv 
72/100Mva 


OA/FOA 
transformers 


op. 
oti: 
a 


Generotors 
100 Mvo, O.8 pf, 
13.8 kv, 0.5 psig Hp 


ELECTRICAL CONNECTIONS show gener- 
ators have terminals tied and disconnecting 
switches placed before step-up transformers 
for both HP and LP generators 


pound units, the major factors were 
price of turbine-generator and its as- 
sociated equipment, performance, 
maintenance, and building costs. 

This comparison showed a_ small 
differential in the order of 212% of 
the station costs in favor of cross- 
compound units, from which it can 
be concluded the costs are equal. 


Pressurized Boilers . . . A specified 
steam flow of 1,200,000 lb/hr is re- 
quired for the 180 Mw maximum cap- 
ability machine purchased. In antici- 
pation of a sufficient design margin in 
the turbine and boiler, ample milling 
capacity was purchased for steam out- 
put of 1,340,000 lb/hr. 

A pressurized-furnace boiler was 
purchased so as to secure a tight cas- 
ing with the attendant freedom from 
excess air infiltration which a boiler 
of this type must have if it is to oper- 
ate successfully indoors. By eliminat- 
ing induced draft fans it was possible 
to offset the higher cost of the boiler 
casing and the higher cost involved in 
installing a tight casing. This steel- 
cased boiler will be a dry-bottom, ra- 
diant type with twin furnaces, de- 
signed to operate at a positive furnace 
pressure of 22 in. of water. The fur- 
nace will be equipped with 22 circular 
burners designed for oil, gas, or coal, 
and each boiler will be served by five 
coal pulverizers. 
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Generator-Turbine-Boiler Protection 
. .. Automatic protection is being pro- 
vided for generators, turbines and 
boilers for the principal purpose of 
supplementing the operator’s responsi- 
bility for deciding when a unit is to be 
shut down to prevent damage to it. 
Accompanying schematic diagram out- 
lines the protection supplied at As- 
toria. 


Quick Starting ... After a short shut- 
down—overnight or over a weekend 
—the boiler and turbine can be started 
in 15-20 min instead of 3-5 hr as prev- 
iously required. 

Function of the quick-start equip- 
ment is two fold: 

1 To provide a sufficient flow of 
steam through the superheater and re- 
heater sections of the boiler for the 
purpose of preventing overheating of 
these boiler components; 

2 To provide steam at a tempera- 
ture corresponding to the turbine 
metal temperature and in_ sufficient 
quantity for starting the turbine. 

The first requirement is accom- 
plished by the provision of piping to 
by-pass the turbine and by passing 
this steam into the condenser through 
two steps of de-superheating and cool- 
ing and two steps of pressure reduc- 
tion, thus providing the necessary 
steam flow through the superheater 
and reheater. The first step of de-sup- 
erheating is automatically controlled 
to limit the steam temperature at the 
outlet of the reheater to 900 F. The 
second step of pressure reduction and 
de-superheating and cooling reduces 
the pressure and temperature of the 
steam prior to its admission to the con- 
denser to protect it from damage that 
would be caused by excessively high 
temperature. 

The second requirement is accom- 
plished by increasing the fuel burning 
rate of the boiler, thus the steam flow 
and temperature are increased until 
the steam temperature matches the 
turbine metal temperature. The steam 
flow through the by-passes will then 
be about 300,000 lb/hr. The turbine 
valves may then be opened to start the 
turbine. 

Automatic protective devices are 
provided to effect a complete shut- 
down during quick start by closing 
the by-pass valves, the desuperheater 
water supply valves, and by inter- 
rupting the fuel supply to the boiler in 
case the following criteria are reached: 

1. Excessive steam temperature 


2. Failure of condenser cooling 
water supply 

3. Excessive temperature of steam 
flowing towards the condenser 

4. Excessive steam temperature at 
the exhaust ends of the high pressure 
turbine and the reheat turbine. (These 
devices also provide an alarm at some- 
what lower temperatures.) 

5. Loss of control air pressure. 

In addition, a pressure device acts 
to shut off desuperheater water atom- 
izing steam if the superheater outlet 
steam pressure drops to too low a 
value. This prevents water carry-over 
to the reheater. 

There is also an interlock between 
the desuperheater steam cooling water 
supply and the steam valves imme- 
diately preceding the condenser, to 
assure that water for cooling the steam 
is available whenever steam flows 
towards the condenser through the 
quick-start by-pass piping. 


Forced-Draft Fans . . . Each boiler 
will have two forced-draft fan units, 
each capable of delivering 300,000 
cfm of 80 F air with a discharge pres- 
sure of 42 in. of water. Each fan unit 
consists of two 890-rpm_ constant- 
speed, 1,250-hp, motor-driven, double- 
width, double-inlet fans arranged in 
series, so that the first fan (first stage) 
will discharge into the inlet of the 
second fan (second stage). Full load 
static efficiency is 85.6%. Variable 
speed drives were considered for the 
fans, as well as for the boiler feed 
pumps, but could not be justified. 

Power savings expected with the air- 
foil-blade fan overshadowed any dis- 
advantage of the two-stage arrange- 
ment because of space requirements 
or operating complexity. An addi- 
tional advantage is that at part-loads, 
the second stage only is operated, with 
a consequent saving in power over a 
single-stage arrangement, operating at 
the same partial load. 


Capacity of Auxiliaries . . . All of the 
auxiliary equipment, such as fans, 
pumps, heaters, etc., will have a mar- 
gin of capacity above normal require- 
ments. They have been specified on 
the basis of handling 1,400,000 lb of 
steam per hr. The closed feedwater 
heaters will have additional surface to 
take care of fouling alone. The forced- 
draft fans are specified for an excess 
design capacity of 28% for volume 
and 54% for pressure based on the 
average expected conditions of 1,200,- 
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000 lb/hr steam flow. Experience on 
the last three units installed on the 
system has justified this procedure. 


Fuel and Ash Handling . .. A new 
dock for handling coal will be built 
on the East River adjacent to the 
new plant. For the first three steam 
generating units an 850-ton/hr mov- 
able coal tower is being provided, 
feeding a belt system which will take 
the coal through a breaker house and 
over the station bunkers. In addition, 
a spur conveyor will be installed so 
that coal can be directly reclaimed 
from an adjacent coal storage pile. 
Another tower, belt and breaker will 
be added for the ultimate station. 

Fuel oil for the boilers is to be 
stored in four existing 2,000,000-gal 
tanks situated approximately one mile 
from the power station. All oil pump- 
ing and heating facilities are to be lo- 
cated at the tank room and the oil 
will be pumped directly from there to 
the burners in the station. 

Natural gas piping to these boilers 
is similarly arranged on a unit system. 

Ash from the bottom of the boilers 
will be discharged to water-filled pits 
and the mixture pumped to two set- 
tling pits on the dock, about 600 ft 
from the station. A crane will remove 
the dewatered ash from the pits and 
load it into barges. 

Fly ash caught in the precipitator 
hoppers will be moved by a vacuum 
system to hoppers in the rear of the 
station, then by a pressure system to 
silos on the dock. The ash will be 
loaded dry for industrial use or after 
conditioning, can be discharged into 
barges or trucks for disposal. 


Generators and Connections .. . Each 
turbine, being cross-compound, drives 
two identical 3,600 rpm generators. 
Their ratings are: 100,000 kva, 0.8 pf 
13.8 kv at 0.5 psig hydrogen pressure. 
The generators will have the usual 
higher capabilities of 115% at 15 psig 
hydrogen pressure and 125% at 30 
psig pressure. 

The 13.8-kv terminals of the two 
generators of each unit will be con- 
nected together near the generators. 
The neutral of the high-pressure gen- 
erators only will be solidly grounded 
through current limiting reactors of 
low reactance value and a neutral cir- 
cuit breaker. The h-p and 1-p gener- 
ators will be connected to 
transformers 
switches. 

Each set of generator transformers 


step-up 
through disconnecting 
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CENTRAL CONTROL ROOM has chevron-shaped board in center with instruments for con- 
tinuous supervision and operation. One operator per unit can perform the operations required 


Quick-Stort 
protective 
devices 


Boiler 
protective 
devices 


Turbine 
protective 
devices 


Turbine 
hydraulic 


Generator 
protective 
devices 


Aux. power 
protective 
devices 


» 


‘\ 
Switch open except 
during Quick Stort 


= Hydraulic connections C} Protective devices 
— Electric wiring O Tripping relay 


O High pressure steam 
valves 


AUTOMATIC PROTECTION for boiler-turbine generator unit includes six groups of devices 
to shut down the unit to prevent damage to it, supplementing the operator's responsibility 
for the decision. Protection is provided during quick-starting period 


will be connected to the North Queens 
substation 138-kv bus by oil-pressure, 
pipe-type cable through a_ 138-kv 
breaker. Distance between the Astoria 
electric generating station and the 
North Queens substation is approxi- 


shaft-driven main and pilot exciters. 
A motor-generator set is provided for 
start-up excitation. 


Auxiliary Power Supply . . . Power 
tor the auxiliaries of one unit is nor- 


mately 2,500 ft. 
Generator excitation is provided by 


mally derived directly from generator 
(Continued on page 173) 





Laboratory Load Cycles and Resistance Measurements Prove that .. . 


Copper Contacts Can Be Operated 
Above Standard Temperature Limits 


Heavier emergency loading of equipment is foreseen after 
18-month continuous test of bolted joints on copper bus bars 
and of lugs pressed on copper rods and cables 


H. A. ADLER, Senior Engineer 


K. H. WADLEIGH, Assistant Engineer, Commonwealth Edison Co, Chicago 


Commonwealth Edison Co, Chicago 


Tests on bus bars, cables and rods 
have shown the practicability of oper- 
ating safely above the AIEE permissi- 
ble temperature rise of 30 C and 50C 
for copper and silver contacts re- 
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spectively, for a maximum ambient of 
40 C. These tests were conducted 
over an 18-month period with load 
cycling 16 hours on and 8 hours off to 
simulate actual operating conditions. 


They were directed at the determina- 
tion of aging characteristics of bolted 
and pressed connections as used in 
joints between bus bars and in joints 
between bus bars and pressed lugs on 
cables or rods. 


Test Set-Ups . .. There were two 
test set-ups. One consisted of copper 
bus bars with bolted connections. It 
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These Tests Show That— 


Copper, silver, and tin contacts are stable at tempera- 
tures considerably in excess of present standard limits. 
No joints became unstable at temperatures up to 215C for 
silver, 200C for tin, and 165C for copper. 

The main current-carrying part of a bolted connection 
is a narrow ring shaped area around the bolt hole. As long 
as this area remains under compression and in good condi- 
tion, resistance does not increase. 

Variations in initial bolt tension had no effect on stability 
of joints. Some loosening occurred, but only at high 
temperatures and with steel bolts which have a smaller 
coefficient of expansion than copper. 

Operation at temperatures of 150C for 900 hours in 
addition to several thousand hours at lower temperatures 
caused no annealing. But, temperatures of 170C to 200C 


caused annealing. 


Two indent pressed connections are superior to one 
indent connections mechanically, but are not different 
electrically. The circumferential indent is better for 
attaching lugs to rods. 

For many installations the AIEE standard temperature 
rise limitations impose a severe restriction on the current- 
carrying capacity of the equipment. This is true especially 


during emergencies. 


included copper to copper, silver to 
silver, copper to silver and grease 
coated copper to copper contact sur- 
faces. Bolt types included copper- 
silicon, ordinary steel, and alloy steel. 
Bolt tensions were varied from 108 
inch-pounds to 336 inch-pounds of 
torque. 

The second set-up consisted of ca- 
bles and rods terminating in pressed 
lugs with copper, silvered, and tinned 
surfaces and bolted together in various 


Table |1—Contact Resistance Holds 
Stable 


Contacts Showing Changes of: 
Max = 
Temp Under 
Cc 1% 1-2% 
135 
150 
165 
190 


215 


— 
etow vu 
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combinations. Lugs were attached to 
cables and rods with single indents, 
double indents, and circumferential 
indents. A number of pressed sleeve 
connectors also were included in the 
study that was made by the Com- 
monwealth Edison Co. 


Test Procedure . . . The aging tests 
consisted of daily cycles of 16 hours 
of heating and 8 hours of cooling, in 
order to obtain maximum heating 


time while allowing a complete cool- 
ing period each day to simulate me- 
chanical stresses incidental to service 
conditions. Currents were regulated 
so that maximum temperatures of the 
bus bars and rods themselves re- 
mained essentially unchanged in suc- 
cessive heat cycles set-up. Joint re- 
sistances at room temperature were 
measured on alternate weeks and con- 
tact temperatures were measured once 
a week with the expectation that 
either measurement would give an in- 
dication of deterioration of the joints 
under study. 


Results of Aging . . . Increases in 
final resistance after 8,500 hours over 
initial resistance for joints on the bus 
bar set-up are shown in Table I. 
Changes in resistance were less than 
1% for temperatures up to 150C. 
These were copper-copper joints. Be- 
tween 165C and 215C, 14 out of 34 
joints showed changes in resistance in 
excess of 1%. Most of these were 
between 1% and 4%. Only one joint 
showed an increase in excess of 5%; 
actual change was 10% and was due 
to mechanical distortion. None of the 
joints on the cable and rod set-up 
showed any increase in resistance dur- 
ing the aging tests associated with 
these investigations. 

Aging did not produce any signifi- 
cant increase in joint temperature on 
any of the joints in either set-up, in- 
dicating that there was no instability 
of any of the joints up to the limits of 
temperature and time in this series of 
tests. 

Periodic measurements of hardness 
were made on the bus bar set-up. All 
results, and especially the data for 
the 234 in. bars which showed no 
noticeable effect from 500 hours at 
150C, indicate that occasional emer- 
gency operation at temperatures up to 
at least 150C should have no detri- 
mental effect from the standpoint of 


THERMOCOUPLES PEANED INTO HOLES drilled in lugs, connectors, rods, and bus bars 
gave accurate temperature measurements. But high temperature solder was used for cable 
attachments. Permanent resistance test loops were bolted in place 
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Table 1I—Bus Bar Bolts Relax After 


High Temperatures 


Average Bolt Torque—Inch Pounds 


Ordinary Steel Copper Silicon 


Bar Size 


Max 
in . 


Alloy Steel 





Inches = 


108 110 
108 70 
108 60 


234x4 
26x 
244x4 
ae 


Initial—Final 


Initial—Final Initial—Final 


336 
132 


330 
131 


Table Ill—Indented Lugs Retain Grip After Heat Aging 


Size of Conductor 


500 Mcm cable... 
375 Mcm cable. . 
300 Mcm cable. . 
34-in. rod. . 

5¢-in. rod. 


UT 


annealing. Emergency operation 
means in general two to five days of 
six-to eight-hour periods at high tem- 
peratures. 

Torque measurements on the bolts 
were made initially and at the end 
of the aging tests. On the bus bar 
set-up, there was some _ loosening 
found in the joints which operated 
at the highest temperatures. There 
was no noticeable loosening on any 
of joints which operated at tempera- 


g~ Temperature -C 
250 


200 T 
150 


100 


Bar hardness . 


Average Force in Pounds 
Max 


Temp One 
Cc Indent 


Circum 
Indent 


Two 
Indents 


120 
160 
200 
120 
160 


2510 
2390 
1190 


4900 
3210 


3330 


2660 5540 
1500 
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tures of 165C or less. 

The loosening of the bolts on 
the portion of the set-up operating at 
higher temperatures was _ probably 
caused by the combined effect of 
softening of the copper and the use of 
steel bolts. The thermal coefficient of 
expansion of the steel bolts was suffi- 
ciently different from that of copper 
to cause a noticeable impression of 
the bolt heads and washers into the 
copper. However, this loosening of 


Rockwell Hardness 


0 
0 000 2000 3000 4000 5000 6,000 7000 8000 9,000 
Hours of Aging 


BUS BAR TEMPERATURES were held constant 
as test progressed. Smaller sections reached 
curves show that bars started to anneal after 
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for 3,600 hours of aging, then raised in steps 
higher temperatures at same current. Lower 
400 hr at 170 C, completely annealed in year 


the bolts had no noticeable effect on 
the electrical stability of the joints 
involved. 

No loosening occurred on joints, 
which operated at up to 165 degrees 
with either steel bolts or copper-sili- 
con bolts, nor on joints which oper- 
ated at maximum temperatures of 150 
degrees or less with only copper-sili- 
con bolts. Copper-silicon alloys have 
practically the same coefficient of ther- 
mal expansion as copper. 

No loosening of bolts was notice- 
able on any of the bolted joints be- 
tween lugs. All joints between lugs 
were made with copper-silicon bolts. 
These results also confirm the conclu- 
sion that emergency operation at 
various temperatures up to at least 
150C has no appreciable effect on 
the joints. 


Visual Appearance . . . Oxidation of 
the copper varied from a dull black 
for portions subjected to higher tem- 
peratures to a slight discoloration for 
cooler portions. Contact surfaces 
were discolored, except for a ring 
around the bolt hole. Since the re- 
sistances of the contacts had not 
changed, the conclusion must be 
drawn that this oxidation of the ma- 
jor portion of the contact area had no 
effect on the current-carrying capacity 
of the connections. This indicates that 
the main current-carrying portion of 
a bolted connection is the high-com- 
pression area around the bolt. As 
long as this area remains under com- 
pression and in good condition, the 
resistance of the joint does not in- 
crease appreciably even if the re- 
mainder of the copper contact sur- 
face does oxidize. 


Pull-Out Tests . . . Pull-out tests of 
pressed lugs were made using a Riehle 
Universal testing machine at a travel- 
ing rate of 12 inches per minute. A 
total of 41 samples were tested. At 
least three samples of each kind of 
lug were tested. 

The summary of test in 
Table III shows average in 
pounds to start slippage of the pressed 
connection. The force in most cases 
then increased 10% to 50% while the 
conductor was pulled out about one- 
quarter of one inch. 

Electrically, there was no noticeable 
difference between any of these meth- 
ods of pressed connections studied in 
these tests, i.e., one indent, two in- 
dents, or several circumferential in- 
dents. 


results 
forces 
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EEI-NEMA Committee Issue New ... 


Distribution Transformer Standards 


Fifth and latest in a series of standards compiled in the 
past decade completes the entire range of standards for over- 
head type distribution transformers 


New EEI-NEMA standards have 
been established to cover the entire 
range of overhead-type distribution 
transformers rated 500 kva and 
smaller, high-voltage 67,000 v and 
below, and low voltage 15,000 v and 
below. 

All previous reports on overhead 
transformers are completely super- 
seded by the new standards which are 
contained in the fifth report of the 
EEI-NEMA Joint Committee for 
Standards on Distribution Trans- 
formers. Co-chairman were: E. V. 
Sayles, Consumers Power Co for EEI 
members and J. B. Hodtum, Allis 
Chalmers Mfg Co for NEMA mem- 
bers. 

The latest report further develops 
a basic standard transformer em- 
bodying essential features, makes 
additional equipment available as ac- 
cessories when required. It also 
establishes interchangeable mounting 
standards. 


Prior Standards . . . The first report 
of the EEI-NEMA Joint Committee 
on Standards for Distribution Stand- 
ards, dated 1940, covered pole top 
units 25 kva and smaller, 15,000 v 
and below. The second report, dated 
1942, extended this range to 100 kva. 
The third report, in 1945, included 
standards for overhead-type three 
phase units rated 150 kva and smaller, 
15,000 v and below. In the fourth 
report, published in 1948 standards 
were extended to cover both single- 
phase and three-phase units rated 500 
kva 15,000 v and below. With pub- 
lication in 1953 of the fifth report, 
the entire range of standards is com- 
plete for overhead-type distribution 
transformers. 

Requirements specified in the new 
standards, are written to assure uni- 
form application without crippling 
development possibilities. The 167- 
kva rating is an example of the lee- 
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way permitted by these standards. 
Present day designs allow the 167 
kva transformer to be considered a 
polemounted type because of the 
great weight reduction achieved. 
Elimination of the externally-operated 
no-load tap changer, the drain valve 
and the upper filter press connection 
and the substitution of an internally 
operated tap changer and drain plug 
has resulted in cost weight savings. 
The report also recognizes the 
growing requirements for larger trans- 
formers on rural lines. It adds a 
37.5 kva rating and a SO kva rating 
to the line of single high-voltage bush- 
ing transformers for use on solidly- 
grounded common neutral distribu- 
tion systems. In addition, the 3 to 25 
kva transformers used on these rural 
systems are now standard with either 
one or two pole mounting positions. 


Direct Pole Mounting . . . A decade 
of operating experience has shown 
that mounting of the smaller trans- 
formers directly on the pole is mech- 
anically adequate and superior to 
crossarm mounting. It affords con- 
venience, economy, appearance, and 
safety. 

Consequently, transformers 15 kv 
and below in single-phase sizes 3 to 
50 kva, and in three-phase sizes 9 to 
45 kva, have been designed for di- 
rect mounting on the pole with ma- 
chine bolts. The 75 and 100 kva 
single-phase units, and the 75 and 
112.5 kva three-phase units may be 
mounted directly on the pole with 
adapter plates. 

Although the EEI-NEMA Joint 
Committee recommends that direct 
pole mounting be used wherever pos- 
sible, their report lists a full line of 
standard hangers as auxiliary devices 
for certain applications requiring 
crossarm mounting. 


Interchangeability . .. Whenever prac- 


tical, general construction features, 
location of important items, spacings, 
and other mechanical features have 
been made identical for both single 
and three-phase transformers. This 
practice should assure maximum con- 
venience and a minimum stock of 
maintenance parts. 


Tolerance Values . . . In some sec- 
tions of the standards, the tolerance 
values are larger than those required 
for fabrication. The increased range 
has been added to provide for di- 
versity in existing designs. Later, 
these tolerances may be reduced to 
those required for fabrication as 
manufacturers revise existing designs. 


How To Use Report . . . The report 
is divided into single-phase trans- 
formers, three-phase transformers, 
and auxiliary devices. Each part is 
complete in itself except for a few 
figures common to the two trans- 
former sections. 

Text within each category describes 
the electrical and mechanical char- 
acteristics of the transformers or 
parts. At the end of the entire report, 
there are tables and figures showing: 

Transformer ratings 

Dimensions and locations of 
standard accessory equipment 

Sizes and locations of terminals 

Nameplate information 

Connection diagrams and di- 
mensions for standard auxiliary 
devices 

The auxiliary devices are those 
which are designed for use with the 
standard transformer, but which are 
not part of the standard transformer. 
They include insulating caps, cross- 
arm hangers, kickers, and adapter 
plates. 


Availability of Report . . . Copies of 
the complete report, EEI No. 53-1 or 
NEMA No. 114-1953, may be pur- 
chased for one dollar each from Edi- 
son Electric Institute or National 
Electrical Manufacturers Association, 
New York, N. Y. Rating data from 
this report will be published as refer- 
ence data in the forthcoming issues 
of Electrical World. 





INSTRUMENT PANEL is shock mounted and 
sloped for ease of operation. Hinged cover 
protects instruments during shipment. Volt- 
age adjustment and range controls are 
grouped on recessed panel 


E. J. EMMERLING, Senior 
Engineer, Cincinnati 
Co, Cincinnati, Ohio 


Operating 
Gas & Electric 


Auto-tronstormer 


O-16/v, 60 amp intermittent 


ground 
Nominal 1/5-v, 
60-cps supply 


KEY 

L=—Pilot lamp 
PBC=Starting pushbutton 
PBO=Stopping pushbutton 
V=AC voltmeter 0-130 v 
A—AC ammeter 0-2-8 amp 


DA=DC Ammeter 0-1-5 amp 
M=Main contactor 
Y=Anti-pump relay 
TR=Tripping relay 
1l=Instantaneous OC relay 


Off Current transformer 
80/20/8/2-5 amp 


Current leads 


| Leads from 
relay trip 
contacts 


/soloting 
transformer 


2\1=Instantaneous OC relay 
TM=Timer motor 
CL=Timer clutch 
LR=Timer stop 


RELAY TEST CIRCUIT uses tapped autotransformer and air core reactors to regu- 
late current through the relay. Built-in timer, isolated from power source by small 
transformer, is started by pushbutton closing of main contactor and stopped by 
closing of the relay trip contacts. Timer contact inserts neon lamp for indicating 
minimum pickup. Target setting can be tested with dc ammeter from built-in 10-v 
source with switch on “Minimum”. Throwing switch to “Normal” permits measuring 


target current with station battery as source 


Portable Set Tests OC Relays 


An overcurrent relay test set built 
by Cincinnati Gas & Electric Co after 
a study of sets used by other utilities 
has proved satisfactory. In operation 
over a year its maintenance has been 


negligible. Instruments are accurate, 
waveform is good, heating is absent, 
and test results agree closely with 
manufacturers’ curves. Test men like 
the rapid set-up feature, the com- 
fortable test conditions, and ease of 
operation that are possible with the 
sloping instrument panel. 

The set is entirely self-contained, 
rugged, and readily portable. It 
weighs 105 Ib so that two men can 
handle it with It is normally 
laid on its back for transportation to 
various test locations. 

It operates satisfactorily with an 
ordinary plug receptacle and a 15- 
amp Fusetron and furnishes up to 55- 
amp test current. The set will test 
targets and measure normal target cur- 


ease. 


100 


rent. Accessibility for repairs and 
simplicity of operation are features. 

Autotransformer input taps are 
adjusted for a standard voltmeter 
reading of 120. Air core reactors in 
the output circuit insure good wave 
form and limit the maximum current 
on each range to a safe value. Auto- 
transformer taps provide voltages in 
one volt steps up to 161. Standard- 
ized_ settings and a_ pointer-stop 
ammeter minimize relay heating. The 
input circuit is arranged to polarize 
the current leads with respect to 
ground. A small transformer is used 
to isolate the trip leads from ground. 

In general, commercially available 
components are used. The autotrans- 
former, current transformer, reactors, 
and console cabinet were built in the 
company’s shops. The transformers 
have Hipersil cores, and the auto- 
transformer coils are interleaved for 
low reactance. The auto-transformer 


weighs only 20 lb. No blower or spe- 
cial ventilation are required. 

Reactors for the 80 and 20-amp 
ranges are wound with aluminum wire 
to reduce weight. The 2-amp reactor 
has an iron core with an air gap so 
that it is linear over the range of 
currents used. The ac ammeter is a 
rectifier type with a linear scale, 
spring mounted pivots and a pointer- 
stop device. 

Maximum current output is 55 amp 
to the relays under test. But the ca- 
pacitor reduces the input current to 
35 amp. The set does not get hot 
after long use because resistors are not 
used in the current circuits. 

A low-voltage circuit measures 
minimum operating current for tar- 
gets. The dual range ammeter meas- 
ures normal target current in the relay 
trip circuit. The cords are permanently 
attached and wound on a drum in the 
rear of the cabinet. 
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For That Extra Line Capacity Should It Be... 


Reconductoring or Bundling? 


Labor costs and outage time should be comparable for 
either. Bundling problems should not be insurmountable al- 


though experience is scant. 


The need for transmission circuits 
of greater capacity has become evi- 
dent to the engineers responsible for 
planning the long range development 
of electric utility systems. Annual 
increments of load growth are be- 
coming very sizeable, with system 
loads doubling every seven to ten 
years. Economic factors, evaluated 
over the long range development 
period, favor the installation of pro- 
gressively larger generators and larger 
capacity transmission circuits, to meet 
these ever increasing increments in 
load growth. 


Older Lines 


In addition to the construction of 
new and larger capacity transmission 
lines, which must operate in conjunc- 
tion with the older lines, it is most 
timely to make a critical examination 
of the older lines to determine what 
can be done to increase their capacity. 
Many of these older lines were built 
prior to 1940 and many prior to 1930 
when load considerations and eco- 
nomic factors resulted in the selec- 
tion of relatively small conductors. 
With right of way for transmission 
lines becoming increasingly expensive 
and difficult to obtain, there is more 
reason to consider increasing capacity 
of these older lines. 


Three Methods 


Aside from replacing an existing 
line, using only the right of way, it 
appears that there are but three alter- 
nate methods of increasing the trans- 
mission capacity of an older line. 
These are: 

1. Voltage might be raised to a 


P. S. COLBY, General Engineer, Ebasco 
Services, Inc 


3. Additional conductors might be 
added in parallel with existing con- 
ductors. 

Needless to say, the first alternate, 
that of raising the voltage, would 
represent a major undertaking for 
most companies, and in many cases 
would involve a conductor change 
anyway. 

Any choice between reconductoring 
and bundling must be based largely 
upon the results of experimental re- 
search and a critical appraisal of the 
factors affecting service and mainte- 
nance. 

There has been comparatively little 
activity in reconductoring transmission 
lines. Also, there has apparently been 
no activity in the U. S., other than 
experimental, in adding a second con- 
ductor per phase to an existing line. 


Reconductoring 


Problems associated with the re- 
conductoring of transmission lines are 
well known to most engineers and 
operators. The main factors to be 
considered are these: 

1. Ability of structures, with or 
without modifications to withstand in- 
creased loads. 


2. Amount of line outage that can 


be tolerated in making the change. 
Typical of problems encountered in 
reconductoring lines were the experi- 
a utility company in the 
Southeast that changed conductors on 
a 26.4-mile, 110-kv line from 2/0 
ACSR to 336,400 CM ACSR. This 
line, built prior to 1920, had relatively 
light steel towers, designed for very 
small copper conductors, though 2/0 
ACSR was in place at the time of the 
change. 


ences of 


The old wire was salvaged 
and reused, largely in distribution and 
rural circuits. The line was out of 
service about two months during the 
change. Labor or contractors’ cost was 
approximately $845 per mile. 

Analysis of the steel structures on 
this line indicated that the factor of 
safety would be lowered materially by 
this conductor change. In terms of 
wind velocity, without ice, it was de- 
termined that the towers should prob- 
ably fail with transverse winds of 
about 125 mph with the small con- 
ductor or about 105 mph with the new 
conductor. On the basis of this analy- 
sis, it was decided that no changes 
would be made to existing towers ex- 
cepting at angles. These structures 
were guyed using a stub to reduce 
vertical loading on the legs. 


Bundling 


Problems associated with adding a 
second conductor per phase on exist- 
ing lines are not known from ex- 
perience. There is, however, con- 
siderable information available from 


Table |—Computed electrical characteristics of bundled and single ACSR con- 


ductors. 


Conductor 
No. and Size 


Weight 
Lb/Mile 


Resistance 
Ohms/Mile 


(30-ft cross arms and 12-in. horizontal wire spacing 


Reactance 
Ohms /Mile 


Approx. Current 
Capacity Amperes 


1-266,800 
2-2/0 


1-336,400 
2-3/0 


1-666,600 
2-336,400 


5436 
5802 


7332 
7314 


13590 
14664 


0.352 
0.353 


0.278 
0.280 


0.141 
0.139 


949 
.633 


on 
615 


.7158 
-580 


460 
540 


530 
600 


800 
1060 


substantially higher level. 

2. Conductor might be replaced by 
wire of considerably greater size. 
P. S. Colby is now Superintendent of Sub- 
stations, Carolina Power & Light Co., 
Raleigh, N. C. This article is adapted 
from recent Southeastern Electric Ex- 
change paper 
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Advantages of 
Bundling Conductors 


{UCU 


TULSA 


UAL ENON AREA HAAR NHN 


1. Increased current capacity for 
given total cross section or 
weight of conductors 


Hit 


2. Avoids removal and stocking 
of odd size conductor not 
readily usable 


Obtains lower reactance for 
improved regulation or better 
stability 


Lower net cost of job if ex- 
isting conductors could only 
be scrapped 


tests made in this country and abroad. 
Results of these tests deserve very 
careful consideration. 

All these studies and published data 
have considered the use of multiple 
conductors on lines of 220 kv and 
higher. Russian engineers are consid- 
ering use of 3 conductors per phase on 
lines to operate above 400 kv. 

The only multiple conductor trans- 
mission lines now in service are in 
Sweden; though the British have just 
completed a 40-mile section of “Twin- 
Conductor” line of 220-kv construc- 
tion, presently operating at 138 kv. 

For these higher voltage lines, spac- 
ings in the order of 18 in. between 
bundled conductors have generally 
been considered. A spacing of 9 to 
12 in. is generally considered adequate 
for 115 to 132-kv construction. The 
gains in lower reactance and higher 
current capacity would be realized 
with such spacings. Corona is not a 
serious problem at these voltages with 
any reasonable size conductor. 

From the standpoint of electrical 
characteristics, bundled conductors 
have every advantage over single con- 
ductors of comparable total cross sec- 
tion. Current capacity and charging 
current are greater while reactance and 
corona losses are lower, than those of 
single conductors. 


Mechanical Problems 


The problems with bundled con- 
ductors, aside from those pertaining 
to construction and costs, appear to 
be largely mechanical. These include: 

1. Wires of the same phase tend to 
pull together under magnetic forces 
resulting from either load or fault 
currents. 

2. Conductors may be subject to 


102 


frequent and continuous impacts with 
each other during relatively strong 
winds. 

3. Action under icing conditions 
could be very detrimental to the con- 
ductors, particularly with clamped 
mid-span spacers. 

4. Corrosive action that may be 
harmful to one of the conductors may 
take place if dissimilar conductors are 
bundled. 

These problems are affected to a 
great extent by the configuration se- 
lected, that is, whether or not the 
wires in each phase are spaced verti- 
cally or horizontally. Mid-span spacers 
might be required in either configura- 
tion, but they, in turn, introduce addi- 
tional problems that must be con- 
sidered. 


Magnetic Forces 


Problems associated with magnetic 
forces were investigated recently by 
Louisiana Power & Light Co engi- 
neers. Test sections were constructed 
and currents applied to study behavior 
of the bundled wires, and check com- 
puted values of current required to 
pull the wires together or hold them 
together in mid-span. These tests 
were made with 336,400 CM ACSR 
conductor at spacings of 6, 9 and 12 
in. horizontally and vertically and 
with a span of 510 ft. Selected data 
and results from these tests are given 
in Table II as examples and to show 
comparative performance of conduc- 
tors in horizontal and vertical con- 
figurations. 

It was apparent from these tests that 
mid-span clearances are reduced by 
the magnetic forces created by load 
current. Under 707 amp the 12-in. 
horizontally-spaced conductors were 
only 10 in. apart at mid-span. With 
this condition it appears that small 
winds might contribute to conductor 


Table !l1—Current values at which bundled conductors should pull together or just 


impacts. Tests showed that the use of 
mid-span spacers will permit raising 
these current limits considerably. 

In terms of transmission line loads, 
it appears that 115-kv lines with two 
conductors per phase and 510-ft spans, 
could carry up to about 140,000 kva 
without danger of the wires pulling 
together in mid-span. This should ap- 
ply to either 9-in. vertical or 12-in. 
horizontal configuration. Loads above 
this value, conductivity permitting, will 
undoubtedly require the use of mid- 
span spacers to keep the wires apart. 
For construction with spans greater 
than 510 ft, the current values will 
have to be reduced considerably or 
spacers generally applied. 


Wind Action 


The problem of wind action may 
not be important except in areas 
subject to considerable wind for long 
periods of time. French engineers 
have made extensive and noteworthy 
tests of wind action. Bundled conduc- 
tors spaced 10, 14, or 18 in. hori- 
zontally, without use of mid-span 
spacers, experienced excessive impacts 
(over 100 per hour) during winds about 
25 mph. Here again tests indicated 
that mid-span spacers will reduce the 
number of impacts from winds, very 
materially. It is believed that ver- 
tically-spaced conductors would show 
better performance, but there is no ex- 
perience or test data to substantiate 
this. 


Icing 


Icing is believed to be the most 
serious to be considered for bundled 
conductors, though not all areas are 
subject to frequent or heavy ice 
formations. French engineers have 
studied this phenomena thoroughly 
using test installations. Results indi- 
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hold after being brought together 


Spacing 
and 


Configuration Computed 


9 in. horiz. 643 


9 in. vert. 


12 in. horiz. 
12 in. vert. 


858 
1365 


Note 
900 amp 


336,400 CM ACSR, 510-ft span, 
Amp to pull wires together 
Measured 


Under 655 
1026 (a) 


Over 707 
Over 707 


a) pulled together once on 850 amp but failed to pull together on some tests at 


No mid-span spacers 
Amp to hold wires together 
Computed Measured 


635 635 
Not taken - 


857 
Not taken 


850 
Over 707 
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Advantages 
of Reconductoring 


1. Minimize sleet and wind load- 
ing conditions 


2. Avoids excessive expenditures 
for strengthening or altering 
structures 


ill 


{HUNAN 


Lower net cost where existing 
conductor can be salvaged for 
use elsewhere 


wnninn 


Maximum clearances and in- 
sulation levels where such 
clearances are critical 


tuidiil 


HNN 
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cate that ice does not form equally on 
conductors in either vertical or hori- 
zontal configuration. With a cross 
wind, the windward conductor in a 
horizontal bundle gathers more ice 
than the lee conductor. This results in 
greatly unequal sags in the two con- 
ductors. 

In vertical bundles, the lower con- 
ductor becomes more heavily coated 
and greater sag results. Several types 
of conductor deterioration were re- 
ported—twisting action, longitudinal 
distortion, transverse distortion, and 
complete twisting of the bundle. The 
most detrimental of these appears to 
be the transverse distortion or kinking 
produced by tightly-clamped mid-span 
spacers. 


Sleet Melting 


Many companies in icing zones 
have developed sleet melting pro- 
cedures in which unusual loads are 
imposed on lines subject to ice. 
Characteristics of bundled conductors 
would make sleet melting more diffi- 
cult than with single conductors of 
the same cross section. With equal 
heat producing losses from both single 
and twin conductors, heat losses in 
twin conductors are dissipated over a 
conductor surface area some 40% 
greater than for the equivalent sleet 
melting action with single conductor 
construction. From this standpoint it 
might be necessary to abandon usual 
sleet melting practices or take the 
calculated risks of infrequent damage 
to the line or design the structures to 
withstand heavier ice loads. 


Corrosive Action 


In bundled conductors corrosive 
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action may be a possibility if alumi- 
num conductors are installed below 
copper in a vertical arrangement—the 
logical arrangement from expansion 
viewpoint. This configuration may 
allow soluble copper salts to be de- 
posited in the aluminum clamps be- 
low. This should not present a 
problem in a horizontal arrangement 
but bundling dissimilar conductors 
horizontally undoubtedly presents 
some balancing problems. 


Spacers 


Mid-span spacers apparently im- 
pose serious problems aside from 
those associated with installation. 
French engineers concluded, from 
their tests, that spacers should permit 
all of the motions of the conductors, 
including twisting, without wear on 
the conductor or spacers. Spacers with 
joints were found to wear out rapidly 
from the ceaseless motions of the con- 
ductor. Spacers loosely-fitted around 
the conductors wore the strands of the 
conductors badly. Spacers that were 
tightly-clamped to the conductors re- 
stricted twisting action and they also 
produced kinking of the conductors 
during unloading of heavy ice forma- 
tions. 

It is believed that efforts should be 
made to eliminate spacers in this type 
of construction or to develop a more 
suitable spacer. The writer believes 
that spacers might be designed based 
on the preformed-armor-rod idea; that 
is, armor rods with a 9 or 12-in. offset 
in the middle. Possibly such spacers 
would permit all conductor movements 
by flexing action. Also, they probably 
would not kink the conductor during 
icing conditions or ice unloading, 
though they may be damaged. An- 
other possibility might be the develop- 
ment of spacers with rubber bushings 
over the conductors. Bushings of this 
type have proved to be highly suc- 
cessful in a number of other me- 
chanical applications. 


Configuration 


In choosing between horizontal or 
vertical configuration, it appears that 
vertical may be less affected by mag- 
netic forces and wind, and that hori- 
zontal might be better from the icing 
standpoint. The matter of ground 
clearances will also have to be con- 
sidered before adding conductors to 
existing lines. 

Hardware for use in multiple con- 


ductor applications is not listed in 
catalogs and probably few manufac- 
turers have given much thought to 
design of appropriate fittings. It ap- 
pears, however, that 9-in. vertical 
configuration will reduce the ground 
clearance by only 9 in. as the upper 
clamp could remain where it is and 
the lower clamp supported by a strap 
or straps designed to by-pass the upper 
clamp. 

On horizontal configuration, it is be- 
lieved that the present and added con- 
ductors will have to be lowered prob- 
ably as much as 6 in., to allow for the 
spreader support and added fittings. 
Use of hardware similar to double 
strain yoke sets would lower the con- 
ductors about 612 in. Reduction of 
ground clearance of 6 to 9 in. may 
prove a serious handicap in using bun- 
dled conductors where lines have been 
designed with minimum ground clear- 
ances. 


Structural Requirements 


Compared with reconductoring, the 
use of bundled conductors on existing 
lines will require consideration of 
structure space limitations as well as 
structure strengths. Steel towers would 
undoubtedly require modifications to 
permit adding a second wire, inasmuch 
as towers in general, and older towers 
in particular, are designed with small 
horizontal and vertical clearances. 
There should, however, be no space 
limitations on H-frame lines. 

As to structure strength require- 
ments, bundled conductors will impose 
greater transverse loadings than single 
conductors of comparable total cross 
section, on the basis that wind pres- 
sure would be equal on both wires. 
This may not be exactly correct for 
two wires in horizontal configuration 
at 12-in. spacing, but appears a con- 
servative assumption in lieu of test 
data or experience. 


Costs 


We have no actual cost data for 
adding conductors to an_ existing 
line. It is believed, however, that labor 
costs and outage time would be com- 
parable for either reconductoring or 
adding conductors. 

If a certain amount of work, in 
connection with pulling in the new 
conductor, is done hot, the cost should 
be comparable for either reconduc- 
toring or the adding of a second wire 
per phase. 





PUBLIC RELATIONS & ADVERTISING 


Finer Farms... 


... for the Carolinas is the 
aim of CP&L area develop- 
ment contest 


Nearly 1,500 farmers are improv- 
ing a half-million acres of land to 
“help build a Finer Carolina,” it was 
announced recently by Carolina Power 
& Light Co, sponsor of the area 
development contest. 

Prizes totaling $2,800 will be 
awarded for soil and water conserva- 
tion practices that help build a better 
state by building better farms. Prizes 
of $6,750 will go to the winners 
among the 108 communities in the 
contest. 

Reports from 59 of the 60 eligible 
counties showed 1,419 farms totaling 
496,512 acres entered in the competi- 
tion. They range in size from as little 
as nine acres to as big as 43,773 
acres on a Carteret County farm. 

Montgomery County led in entries 
with 133 farms and Wake County was 
second with 109. The county enter- 
ing the most acres will win $500, 
and the county entering the largest 
percentage of its total acreage will 
also win $500. 

Prizes of $300 for first place, $200 
for second, and $100 for third will 
go to individual farmers in each of 
three size groups. In the group of 
farms below 50 acres each, 235 farms 
totaling 8,630 acres are entered. In 
the 50-100 acre class, 352 farms total- 
ing 26,763 acres are entered. In the 
class above 100 acres, 832 farms total- 
ing 461,119 acres are entered. 


PR&A BRIEFS 


Material To Write For—Appalachian 
Electric Power Co, Roanoke, Va., has 
published an_ interesting booklet 
“Handle With Care . . . a word of 
caution to owners of TV sets.” ... 
Ohio Edison Co, Akron, Ohio, has 
printed a booklet “Your Day at Ohio 
Edison Co,” which was prepared fol- 
lowing one of several Barberton B. 
J. E. Days. It was mailed to all of 
the teachers who attended as a 
souvenir of their day with the com- 
pany . Iowa Public Service Co, 
Sioux City 4, Iowa, is distributing a 
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Seventy Years Under the Lights 


Exactly 70 years before this picture was taken the first night baseball game 
was played under lights. Detroit Edison Co seized upon the anniversary to 
stage a celebration in Briggs Stadium, home of the Tigers, as part of the 
Better Living campaign. Above, Prentiss Brown, standing, chairman of the 
board of Detroit Edison Co, addresses the crowd as W. O. Briggs, owner of the 
Tigers, gives his approval with a big smile. 


blotter which makes interesting use 
of the “Better Living” theme. It is 
used for plant openings, plant visits, 
and opinion-forming groups. 


Company Films—Atlantic City Elec- 
tric Co has reported that from August 
27, 1952 to May 30, 1953 there were 
740 showings of its film “Tomorrow 
Is Now in Southern New Jersey”. . . 
Ohio Edison Co has completed its 
movie entitled, “Highlights of the 
Year,” a 22-minute sound, color film 
that puts portions of the company’s 
last annual report to the stockholders 
on the screen. It is currently being 
shown throughout the company’s 
service area to service clubs, etc. 
Connecticut Light & Power Co is 
using a clever advertisement “We’re 
on the Spot . . . We must ask for a 
rate increase .. . Here are the reasons 
why.” For copy write Pres Sherman 
Knapp, Connecticut Light & Power 
Co, Berlin, Conn. . . . Virginia Electric 
& Power Co’s 1952 annual report has 
a new switch. It shows what goes 
on under cover. For copy write Pres 
Jack G. Holtzlaw, 7th and Franklin 
Streets, Richmond, Va. . . . “Electric 
Water Heating—Heats the water, not 
the house” is billboard message of 
Boston Edison Co. 


Reddy and Willie to Meet 
in Federal Court Fight 


Reddy Kilowatt and Willie Wire- 
hand are going to slug it out in a 
federal court. Reddy is the symbol 
for electricity which has been used 
since 1934 by investor-owned electric 
companies. Willie has been doing the 
same jobs for cooperative members of 
the National Rural Electric Coopera- 
tive Association for about two years. 

The court will be the Federal Dis- 
trict Court at Columbia, S. C., where 
Reddy Kilowatt, Inc, has asked an 
injunction to bar use of Willie. De- 
fendants are the Mid-Carolina Electric 
Cooperative of Lexington, S. C., and 
the NRECA. 

The New York firm contends that 
Willie is “confusingly similar in ap- 
pearance” to Reddy Kilowatt. The 
defendants are charged with using 
Willie in such a manner that they have 
infringed on “the plaintiff's rights in 
its registered trade marks and service 
mark, and have caused the plaintiff’s 
goodwill in its service and trade-marks 
to be diluted and have otherwise 
competed unfairly.” 

Reddy Kilowatt, Inc, is also seek- 
ing a sum “not to exceed three times 
the actual amount of damage,” as pro- 
vided by the law. 
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WASHINGTON COMMENT 


JESSE MOCK 


Federal power policy is taking on a new Republican 
look. 

The swing is away from the pro-federal power attitudes 
of the New and Fair Dealers. It is toward more reliance 
on private enterprise to meet the nation’s ever-growing 
demands for electric power. 

In just six months the GOP Administration has man- 
aged to rid the government of most of the federal power 
expansionists who guided Democratic policies. It has 
abolished Interior Department’s 
Water and Power Division, one- 
time brain trust for federal power 
crusaders. 

More striking is the Republican 
influence on the day-to-day decisions in the electric power 
field. At every point there is a grim determination to 
veer away from power empire-building schemes of past 
Democratic administrations. 

Take a look at recent developments: 

1. Federal Power Commission issued a license to a 
New York agency for the St. Lawrence Power Project. 

2. The House overwhelmingly passed legislation which 
would permit electric companies to develop a huge addi- 
tional block of power at Niagara Falls. 

3. FPC is conducting hearings on Idaho Power Co’s 
application to develop Hells Canyon. 


Federal Power 
Gets a New 
Republican Look 


No Desire to Build . . . In none of these situations was 
there a serious contention by administration officials that 
the federal government should build and operate these big 
projects. By contrast, former Democratic administrations 
had, at one time or another, bid to add every one of them 
to the expanding list of federal power holdings. 

On several other tentative and temporary decisions, the 
Administration and Congress are setting a trend away 
from the strong public-power policies of its predecessors: 

@ In the Northwest, Bonneville Power Administration 
is negotiating a contract designed to give electric com- 
panies more equitable treatment in the purchase of feder- 
ally-produced power. 

@In the Southeast, Interior has negotiated temporary 
contracts for the busbar sale of federal power to electric 
companies. 

@ In the Tennessee Valley, the Administration has tem- 
porarily, at least, halted the addition of new steam- 
generating stations by TVA. 

There is nothing final in these moves, but taker together 
they denote the trend away from the all-out public and 
federal power policies that have been prevalent in Wash- 
ington for the last 20 years. 

Deprived of a sympathetic coterie in the Administration, 
the public power adherents have apparently been taken 
off-guard in this changing situation. 

Fight for state or federal development of Niagara power 
was surprisingly ill-prepared and ineffective in the House. 
Proponents of federal development gave up the fight 
without even a test vote on the floor. 


Not Much Fight... In the Hells Canyon fight, the situa- 
tion is much the same. Opponents of the Idaho Power 
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application have admitted numerous times that they are 
totally unprepared to begin their fight. 

With the federal government out of the picture as an 
active pleader for a high dam, the public power groups 
last week hadn’t even hired engineering consultants to 
present their case for the proposed multipurpose project 
on the Snake River. 

TVA supporters were much better organized, but their 
efforts had no effect on the agency’s power budget for this 
fiscal year. Congress held the line on TVA power funds 
at precisely the point indicated by the Eisenhower Ad- 
ministration. 

The trend has been clearly established. It remains for 
the Republicans to work out the final shape of their 
power policy. 


TECHNICAL NOTES 


ARCHER E. KNOWLTON 


Transformer cores (pole and stator) can be saturated by 
stray dc flowing through the windings from trolley bus 
system faults involving cable sheaths, common neutrals, 
water mains and grounds to them. 


Concrete in which the portland cement has been replaced 
with flyash in amounts as high as 50% by weight is equal 
in strength, after one year, to concrete containing no fly- 
ash and the full amount of portland cement. 


Total auxiliary power demand in a power plant could, on 
an energy basis, theoretically be supplied for only about 
14 minute by a station battery of customary rating. Repre- 
sentative control loads are usually much less than 1% of 
the total auxiliary demand. 


Patrolling of remote areas by guards and watchmen can 
be more searching and continuous if they have television 
aids to identify and observe movements of personnel and 
vehicles. 


Power level at which a thermal neutron reactor can be 
operated may be regarded as depending solely on the rate 
at which heat can be removed from the pile. 


High starting torque is often obtained by sacrifice of some 
of the heat-storage capacity of the squirrel-cage winding. 
Rotor burnout may result if the motor is applied to loads 
of high inertia. 


Dielectric charge curve may be meaningless unless the 
applied voltage is steady. The discharge curve can there- 
fore be the more significant. 


Underground gasification of coal seems to average 50-80 
Btu per cu ft but unexplained peaks as high as 497 Btu 
per cu ft have been reported from Britain. 


Creep rate for aluminum at 100 C becomes significant and 
larger-bearing surfaces than used with copper are required 
for bodies of fittings to keep unit pressures at safe levels. 


Detectors of the light beam type installed in boiler breech- 
ing are effective in warning plant operators of faulty 
furnace conditions and increasing stack discharge. 





STATISTICS 


f-Billions of kwhr 





Output Week Ended July 


Per Cent Change From Previous Year 


Source 


A 


ESL 


Ss 


Edison Electric 


le 


0 N 


D 


18—8,209,203,000 Kwhr 


Total New Mid Cent West South- South Rocky Pacific 
US Eng. Atlan Ind. Cent. east Cent. Mount. NW Sw 
July 18 +-14.3 +9.4 +96 419.2 +13.4 419.7 +5.5 +11.4 411.9 +146 
July 11 +15.9 +-4.4**415.1 +19.8 413.8 4203 +13.1 +150 4153 +13. 
July 4 +22.2 '4+26.5 420.9 +263 +15.9 +289 +170 +166 +168 +162 
. * ee Latest Preceding Year 
Electric Power Statistics i aaa” ao 
Peak Load (Million Kw) ...........4- May 73.5 720 65.9 
Capacity (Mililon Kw) .............. May 84.34 83.84 77.01 
Production (Billion Kwhr) ............ May 35.98 35.63 31.82 
Hydro MN ek he ac 10.29 9.70 9.69 
Fuel a NN eS aoa a areal 25.69 25.92 22.13 
Fuel Consumption 
Coe AION BONS) cc San ess ccsnce May 8.59 8.91 8.01 
Oil (Million Barrels) ............. 6.07 7AD S72 
ee Sk 2 87.85 76.58 76.99 
ee SS ee ere Apr 31.75 31.73 28.33 
I a rk Ot 6 ate eta ee 8.86 9.10 7.91 
Ne ae a eee re 5.15 5.18 4.74 
SR eho ed ia iis eid Kia ia eee Oe 15.46 15.36 13.85 
UN Eo An eG eM a ee 2.28 2.09 1.83 
Net Income Class A & B Companies 
($ Million) ......... ; oi May 82.13 86.27 68.49 
Estimated Dec. ‘53 Peak (Million Kw). Apr 86.5 86.5 88.6 
Kwhr per Residential Customer 
(12 Month Average)... . Mar 2,209 2,195 2,053 
Revenue per Kwhr Residential Service 
(12 Month Average) . . Mar 2.76¢ 2.76¢ 2.79¢ 
Canadian Production (Billion Kwhr . Apr 3.9 5.78 5.03 
Business Statistics 
FRB Industrial Production Index??? . May 24) 240 211 
Gross National Product Annual Rate 4thOtr. 355.2 343.0 337.1 
($ Billion) ....... ae ; 
EW 5 Industry Production Index May 129.6 130.2 116.0 
ENR Construction Cost Indext . July 126.6 124.4 119.6 
BLS Consumer’s Price Index : .. May 114.0 113.7 113.0 
NEMA Insulation Materials Sales Index* May 631 694 517 
NEMA Electric Appliance Sales Indext. . 299 317 219 
NEMA Household Refrig. Sales Index? 158 188 128 
Metal Prices (July 21) 
Copper, Conn. V., Ib $ .2934-.30$ .2934 $ 24% 
Lead, N. Y., Ib 13% 13% 16 
Zinc, prime Western E. St. Louis, Ib 11-11% 11 15 
Tin, Straits, qual. N. Y. Ib 793% 8334 1.21% 
Aluminum, ingot, base price .20%-.21 4% .20% 19 
Nickel, base price .... .60 .60 56% 
Steel, billets, Pitts, ton 62.00 59.00 56.00 
Steel, scrap, No. 1 heavy, Pitts., ton.. 43.00 41.00 45.00 
*Preliminary **Revised +1936=100 +*1949=—100 + + {Unadjusted 





UN Reports on Power 
Construction in Europe 


Replies to a survey undertaken by 
the committee on Electric Power of 
the Economic Commission for Eu- 
rope have been put together without 
comment. For a few countries which 
did not answer the inquiry, data was 
taken from reports of professional 
societies or from periodicals. 


Capacity Available End 1953 


Megawatts 
Austria 2,340 
Belgium 2,905 
Denmark 1,0417 
France 11,800 
Western Germany 12,980 
Great Britain 16,1977 
Greece 258 
Ireland 3507 
Italy 8,838 
Netherlands 2,717 
Norway 3,430 
Sweden 4,755 
Switzerland 3,170 
Turkey 489 
USSR 29,000 


Capacity Additions During 1952 


Megowatts 
Austria 271 
Belgium 180 
Denmark 54 
France 1,230 
Western Germany 980 
Great Britain 1,432 
Greece 4 
Ireland 637 
Italy 872 
Netherlands 333 
Norway 50 
Spain 270 
Sweden 355 
Switzerland 80 
Turkey 65 
USSR 3,000 


Construction Expenditures—1952 
Millions of Dollars 


Power Transmission & 


Plants Distribution 
Austria 36.7 11.6 
Belgium 25.0 22.0 
Denmark 5.2 NA 
Western Germany 107.1 83.3 
Great Britain 247.9+ 197.27 
Ireland 16.67 11.67 
Netherlands 448 25.0 
Sweden 77.3 67.7 
Switzerland 65.3* 18.7* 
Turkey 30.7 17.5 


Source: United Nations. Dollar values by Elec- 
trical World based on UN figures in national 
currency units and current rates of exchange. 
+ Public use only. * 1951. 
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FINANCIAL 


WWP.-Puget Merger Queried 


PSP&L treasurer says his company is taking a neutral 
position on the merger but points out that the plan was favored 
by the owners of stock in both companies 


Attitude of the Puget Sound Power 
& Light Co toward merging with the 
Washington Water Power Co became 
an issue in the hearing by the Wash- 
ington State Public Service Commis- 
sion on the proposed merger (EW, 
July 20, p 44). 

J. H. Clawson, treasurer of Puget, 
read into the record a statement sent 
by the management to stockholders, 
stating the company is taking a neutral 
position on the merger and that the 
plan was favored by owners of stock 
in both companies. 

Alan Paine, attorney for WWP, 
asked Clawson if the Puget directors 
had not stated officially in their ap- 
proval of the merger that the move 
was “deemed advisable.” 

“Don’t those words mean what they 
say?” asked Paine, and Clawson an- 
swered that they did. 


Merger Terms Acceptable . . . The 
statement read by Clawson described 
the merger terms as acceptable on 
the basis of WWP stock prices then 
prevailing. Clawson said a present 
share of Puget stock represented 
$24.75 of “book value” of assets, con- 
siderably higher than the book value 
of WWP stocks. At the time the 
merger was agreed upon, however, 
market value of WWP stock was $2 
a share higher than Puget stock, Claw- 
son testified under cross-examination. 
Clawson said Puget is in healthy 
financial condition and is able to bor- 
row as much as $30 million for im- 
provements, since its debt position is 
‘only 40% of its capital structure. The 
various condemnation suits brought 
by cities and PUD’s against Puget 
properties would not hinder the bor- 
rowing of funds for an expansion 
program, Clawson believes. He re- 
ported that such suits have cost the 
company more than $1,690,000 since 
1939, with another expenditure of 
more than $300,000 likely if pending 
suits are pressed. 
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The treasurer reported an earned 
surplus of $32 million since 1943, 
partly as a result of sales of portions 
of its property to the City of Seattle 
and several PUD’s. Of this total, $18 
million was accounted for by earnings 
of the company in addition to divi- 
dends paid. 


Merger Advantages in Doubt . . 
Clawson came on the stand after L. E. 
Karrer, executive vice president of 
Puget, who indicated serious doubts 
as to the advantages of the proposed 
merger. Karrer said the two com- 
panies, under a merger, would obtain 
no power supplies not already avail- 
able through pool arrangements. 

“Not one kilowatt” is being wasted 
by Puget, Karrer declared. He said 
he did not see how additional 
savings could be made. 

Karrer clashed frequently with 
Paine during cross-examination. 
When Paine asked if Puget’s pro- 
posed new plant on the upper Baker 
River is not a “nebulous” plant, 
Karrer sharply replied that he be- 
lieves it to be a “feasible, physical 
plant.” 

W. L. Thrailkill, manager of WWP., 
said he favored a merger with Puget 
over a contract agreement to exchange 
power between the two firms. A con- 
tract would put WWP “under obliga- 
tion” whereas a merger would allow 
it to make definite plans about future 
expansion, he declared. 


any 


Seek Condemnation of Property .. . 
Should the merger be approved, the 
Skagit County Public Utility District 
will seek to condemn Puget’s trans- 
mission facilities in Skagit and Island 
Counties and generating facilities on 
nearby Baker River, said Warren 
Gilbert, attorney for the PUD. 

Condemnation is the only way the 
PUD will get the properties for WWP 
will not sell, replied Kinsey Robinson, 
president of WWP. 


Robinson earlier had testified that 
Frank McLaughlin, president, L. E. 
Karrer, executive vice president, and 
J. H. Clawson, treasurer of Puget 
would not be retained in the merger. 
All other regular employees would be 
retained in the merger for two years 
under an agreement between the two 
firms, he said. 

A way could be worked out to 
keep the three top executives with the 
new firm, if they desired, but there 
has been no discussion of such an 
arrangement, Robinson declared. 

He admitted it will be impossible 
to complete a merger of the two com- 
panies before the July 30 expiration 
date of the merger agreement. He 
has proposed an extension of the 
agreement, he said, and thinks it can 
be worked out. 

Marshall Blair, superintendent of 
plant operations for WWP, pledged 
continued support of the Northwest 
Power Pool. Some PUD spokesmen 
have hinted the merged companies 
might not cooperate with the pool, 
which has done much to alleviate a 
power shortage in the area. 


Seattle City Council Votes ... Mean- 
while, the Seattle City Council voted 
4 to 2, not to take a policy stand on 
the proposed merger. Councilman 
Charles M. Carroll contended the 
consolidation might be harmful to 
City Light, but Councilman Robert 
H. Harlin viewed PUD’s as a possible 
threat to the municipal utility. 

“I draw a line between the PUD’s 
and City Light,” said Harlin. “I 
especially question some of the meth- 
ods used by the PUD’s in acquiring 
their control under methods set forth 
by a gentleman from Wall Street,” 
referring to Guy C. Myers, fiscal agent 
for the PUD’s. 


FINANCIAL BRIEFS 


United Utilities, Inc, has placed with 
two insurance companies through 
Kidder, Peabody & Co $1 million 
442% debentures due in 1978 . . 

Monongahela Power Co has sold land 
it held in Fairmont, W. Va., to the 
New York Life Insurance Co which 
will build a $1.5 million office build- 
ing on the site. This four story struc- 
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ture will be leased to Monongahela 
under a long term agreement . 
Dublin, Georgia, citizens will vote 
soon on whether or not the city will 
renew or grant a new franchise to 
the Georgia Power Co . . . Louisiana 
Power & Light Co has purchased the 
distribution system in and adjacent to 


Bogalusa from Gaylord Container 
Corp. 


Electric Bond & Share Co has re- 
ceived approval of Federal District 
Court for the Southern District of 
New York for its final comprehensive 
plan for compliance with the Public 
Utility Holding Company Act. Plan 
contemplates that over the next two 
years EB&S will reduce its holdings 
of United Gas Corp to less than 5% 
of outstanding United stock, and will 
retain its investment in Ebasco Serv- 


ices and American Foreign Power 
Co. 


Pennsylvania Power & Light Co has 
announced that its exchange offer to 
holders of Scranton Electric Co has 
become effective. Pres Charles Oakes 
said Scranton holders had deposited 
91% of the common stock and 91% 
of the preferred stock for holdings in 
PP&L stock. It now will be possible, 
he added, to proceed with merger 
plans of Scranton into PP&L. 


South Carolina Electric & Gas Co 
has placed $4 million of 342% notes 
with two New York banks, due De- 
cember 31 and has arranged to sell $4 
million 44% bonds due 1983 to 
Metropolitan Life Insurance Co... 
McLeod, Young, Weir & Co has sold 
quickly $35 million Ontario Hydro- 


Electric Power Commission 4% % 
debentures due 1969 at 9914 to yield 


4.31% 


REGULATION 





Long Island Lighting Co has asked 
the New York Public Service Com- 
mission approval to increase rates 
$1,902,000 a year. Under the new 
electric rate schedules, some con- 
sumers would pay less, others more, 
but all bills would be more nearly 


equal than they are under present 
rates. 


E. H. Brant, North Dakota Public 
Service Commission member, said re- 
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Preferred Stocks Common stecks 

Quality.... Ist | 2nd | 3rd Ist | 2nd | 3rd Ist | 2nd | 3rd 
Date 
1953 
are .28 3.33 3.54 4.35 52 4.80 5.42 5.75 5.93 
Py dihboes 5s 3.30 3.35 3.57 4.34 4.56 4.82 | 5.39 5.73 6.01 
END OF QTR. | 
2nd 1953.. 3.34 3.46 3.64 4.47 4.70 4.88 5.52 5.93 6.10 
Ist 1953. 3.15 3.23 3.39 | 4.16 4.41 4.66 4.95 5.24 5.50 
4th 1952... 2.99 3.03 3.14 4.06 4.22 4.59 4.98 5.33 5.62 
3rd 1952... 2.99 3.03 3.16 | 4.10 4.26 4.61 5.18 5.59 5.96 
Data: Reis & Chandler, Inc. 

Earnings Per 
Period Net Income Common Share 

Cc ‘ompany Months Ended 1953 1952 1953 1952 
Central Illinois Light . shahinets 12 June $3,404,745 $3,002,061 $3.23 $2.78 
Central Maine Power. . soni 12 June 4,278,208 4,725,420 1.34 1.52 
Consumers Power............. 12 June 18,817,815 16,578,066 2.77(a) 2.68(a) 
Florida Power & Light... 12 June 7,869,961 6,902,962 2.90 2.54 
Gatineau Power............... 3 Mar. 987 ,724 De 8 sste6. . ienade 
Hawaiian Electric............. 6 June 931,517 793,212 1.30(c) 1. 16(c) 
Minnesota Power & Light ad 12 June 3,800,287 3,204,869 3.75 3.06 
Public Service Co. of New Hamp- 

EERE AI EE RE 12 June 3,021,300 2,592,783 2.05(e) 1.91(e) 
San Diego Gas & Electric. 12 May 4,526,883 4,111,814 gen ib 
Southern Canada Power ; 9 June 1,068,214 883 ,379 Seale eer 
Southern Indiana Gas & Electric 12 June 2,040,673 1,763,482 2.04(b) 1.97(b) 

1952 1951 1952 1951 
City of Seattle Dept. of Lighting 12 Dec. $6,529,703 $5,964,767 $.... takeing 
Toronto (Can.) Hydro-Electric 
IN se kee eas eae 12 Dec. 


,744,142(f) 1,667, 678(f) .. 

Notes—Figures shown for the last two systems have ot audited; (a) Based on 6, 794,362 shares in 1953 
and 6,176,963 shares in 1952; (b) Based on 799,167 shares in 1953 and 685,000 shares in 1952; (c) Based on 
550,000 shares in 1953 and 500,000 shares in 1952; (e) Based on 1,179,047 shares; and (f) Balance of income, 
after interest depreciation, taxes, and debenture retirals. 





FINANCING 


Amount of 
Offering Offering Yield to 
Company and Description (000) Price Public 
WEEK OF JULY 16-22 

Bonds 
San Antonio, Tex—electric and gas revenue due 1955-1976..... $10,000 various 1.85-2.85% 
Western Light & Telephone—lst mtg 44% due 1983........... 3,000 100 .00% 4.25 
Common Stock 
Boston Edison—246,866 sh (being offered commonholders on 

1-for-10 basis, record July 16 to expire Aug. 3 with an over 

EOP REELED PRE CAE APTI L LE $11,109 $45.00 6.22% 

SCHEDULE FOR AUGUST—SEPTEMBER—OCTOBER 

Bonds ~ ~~" Bid Date 
Wisconsin Power & Light—I1st mtg due 1983................. ae 6=—CT ets Aug. 31 
Duke Power—\st and refunding mtg due 1983................ ee = hewn Sept. 1 
Louisiana Power & Light—Ist mtg due 1983.................. ae 0t«éCs Gv Sept. 15 
Mississippi Power—Ist mtg due 1983. ...............000e eens Se keane Oct. 6 
Metropolitan Edison—Ist mtg due 1983..................2085 >” “aeeces  <aeuaue 
Southern California Edison—Ist mtg.................0-0000- ee) tC ehkas° 8 | cae eeus 
Debentures 
Central Hudson Gas & Electric—conv debs.................4. $6,000 


Common Stock 

Central Hudson Gas & Electric—140,000 sh (to be offered com- 
monholders on 1-for-15 basis) 

Se OEE TAMING BS TRIEE,. 4 occ cece ccc snvesscgnercees 


Duke Power—208 ,321 sh (to be offered commonholders on 1-for- 
DRC st Janek bhines ca waWeesaehheeeaeenes Paenenb hss 


ment POSTPONED, UNSCHEDULED, AND/OR UNDER CONSIDERATION 
nds 


Eastern Utilities Associates—collateral trust ‘ 7,000 
Monongahela Power—Ist mtg................. 
Public Service Electric & Gas—Ilst mtg due 1983 








cently that most North Dakota rural 
electric co-operatives have been oper- 
ating at a loss... K. B. Hartin, man- 
ager of Petit Jean Electric Coopera- 


tive, told the PJEC annual meeting 
held in Clinton, Ark., that the co- 
operative had the lowest power rates 
in Arkansas. 
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SILVER-PLATED CONTACT SURFACES on treated aluminum channel 
conductors. Special equipment (in background) enabled G-E 


LIGHTWEIGHT ALUMINUM conductors make handling and instal- 
lation easier. These sections of 8000-ampere bus are easily 
handled by one man as they leave silver-plating process. 


77 
wr wn] 1983 “See 
Sa veans oF ccactHIcAt 
me PROGRESS L&E, 


chemists and engineers to perfect speedier automatic process 
for better quality control. 


SILVER-PLATING BY A NEW G-E METHOD 
ASSURES TOP QUALITY ISOLATED-PHASE BUS 


Process improves electrical joints be- 


tween aluminum conductor sections 
An exclusive process for silver-plating aluminum— 
developed at General Electric’s Switchgear Product 
Laboratory in Philadelphia—has greatly improved use 
of aluminum as an electrical conductor. Installation of 
the new, light-weight conductors can now be hand‘ed 
in the field in the same manner as the installation of 
copper conductors. 


Heart of the new method, as perfected by G.E.’s en- 
gineers and chemists, consists of avoiding entrapment 
of alkali in the zinc deposit on the aluminum, thus giv- 
ing a closer bond between the two metals . . . one that 
will not deteriorate with time or temperature. Previous 
methods left a residual coating of alkali under the silver 
which formed blisters and caused marked deterioration. 


Use of the new channel conductors with silver- 
plated contacts reduces weight of isolated-phase buses 
by 20%. Moreover, the use of aluminum permits engi- 
neering flexibility in the design of buses, depending 
upon availability of materials. General Electric Com- 
pany, Schenectady 5, N. Y. 871-2 
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ONLY UNDER DIRECT FLAME, will GE’s new self-extinguishing insu- 
lation for metal-clad switchgear char—as demonstrated in this picture 





with flame of blow-torch applied directly to the new laminated sheet- 


type insulation. 


GE’s “self-extinguishing”’ insulation gives 


New sheet-type material with exclusive, flame-retardant feature 
localizes damage that may occur under abnormal conditions 


The equivalent of a “built-in fire extinguisher”—a flame- 
retardant insulation for switchgear, marks the most recent 
General Electric development for even safer, more de- 
pendable metal-clad switchgear—industry’s standard for 2400- 
to 13,800-volt circuits. 


In introducing this flame-retardant insulation—which was 
perfected by Nicholas F. Arone, engineer in its Switchgear 
Department in Philadelphia—G.E. has gone far to minimize 
all potential fire hazards in switchgear. 


All good insulating material has three standard properties: 
high mechanical strength, high dielectric strength, and a non- 
hygroscopic quality. To this group, G.E. is the first to add an 
important fourth property: a self-extinguishing characteristic 
that refuses to sustain combustion. 


The laminated insulation sheet will burn and char—but only 
if an outside source of flame remains in contact with the sheet 
itself. Once the source is removed, polyvinylchlorides 
“smother” the flame in less than a minute—localize damage— 


and permit quick access to compartments for inspection and 
maintenance. 


In bus and cable supports, in insulating barriers between 
compartments, in box barriers for are chutes 
vital spots of metal-clad, 
GE’s new flame-retardant 
insulation works for greater 
protection under all condi- 
tions—without extra cost 
to you. 


thre rughout 


For information on im- 
proved Metal-Clad Switch- 
gear, with new, flame-re- 
tardant insulation, call 
your nearest G-E sales 
representative, or write to 
General Electric Company, 
Schenectady 5, N. Y. 873 





G. E. BURENS, general manager, Switch- 
’ 

gear and Control Division, presents Coffin 

Mward to N. F. Arone for development of 


outstanding new insulation. Coffin Award 


is General Electric's highest employee honor 
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WITH FLAME REMOVED, the flame-retardant insulation refuses to sustain chlorides in the laminated sheet ‘“‘smother” the flame, permitting ready 
combustion—and extinguishes itself in less than 60 seconds. Polyviny]- access to compartments for inspection and maintenance. 


added protection to metal-clad switchgear 


THIS METAL-CLAD SWITCHGEAR lineup features GE’s new flame- 
retardant insulation at vital points throughout all sections. 


a ‘ a ° i ee 
INSULATING BARRIERS for arc chutes are flame-retardant, non- COMPARTMENTIZED SECTIONS, in addition to self-extinguishing insulation 
hygroscopic, possess high mechanical and dielectric strength. as shown in this bus section, limit damage from abnormal conditions. 
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JET-COOLING SYSTEM for bushings shows gas passing through pra- 
titioned conductor and exhausting from bushing ports in suction region 
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SIZE DIFFERENCE between a jet-cooled generator bushing (left) and 
a conventional bushing (right) of equal current carrying capacity 


Jet Cooling Quadruples Generator Bushing Capacity 


A jet-cooling system has been de- 
veloped by Allis-Chalmers Manufac- 
turing Co that increases current ca- 
pacity of conventional, hydrogen- 
cooled steam turbine-generator bush- 
ings nearly four times. Utilizing this 
cooling system a compact, mechani- 
cally sturdy conductor and bushing 
was designed that eliminates multiple 
bushings, and difficulties of handling 


Air Patrols Prove Economical and Effective 


E. A. SHULTZ, Manager of Electrical 
Operations, Illinois Power Co, Decatur 


Careful evaluation of line patrolling 
by airplane, jeep, and foot led Illinois 
Power Co to adopt a new patrol pro- 
cedure entailing more extensive use 
of an airplane. Plane patrolling was 
found to be economical and efficient 
because plane observers can locate 
many defects not visible from the 
ground. 


112 


and installing extra large bushings. 
The jet-cooled terminal bushing 
utilizes cooling capabilities of high- 
velocity hydrogen gas, which is forced 
through a tubular copper terminal, 
divided into inlet and outlet passages 
by a vertical partition. A jet of cool 
hydrogen, forced at high velocity 
from the generator pressure chamber, 
is directed through a hole in the bush- 


The new procedure entails a combi- 
nation of airplane, jeep, and foot pa- 
trolling, with emphasis placed on air 
patrols. All 138 and 69-kv lines are 
patrolled monthly by air and _ bi- 
monthly by ground patrols, either jeep 
or foot. Only ground patrols are used 
for 34.5-kv lines. 

Costs and mileage for the different 
types of patrols that were conducted 
with this procedure in 1952 are as fol- 
lows: Airplane patrol covered’ 18,627 


ing top. Gas traverses the passages 
in direct contact with conductor cop- 
per and exhausts into the generator 
fan suction region through radial 
openings in the bushing cap. 

Tests indicate that with jet-cooling 
a 4,500-amp bushing can safely carry 
17,500 amp at 30-psig hydrogen pres- 
sure. At 0.5-psig hydrogen, the bush- 
ing will carry over 10,000 amp. 


miles at a cost of 46¢ per mile, jeep 
patrolling for 15,248 miles cost $1.28 
per mile, and foot patrolling for 5,332 
miles cost $1.93 per mile. All costs 
including expense accounts are cov- 
ered in these figures. Monthly costs 
for the jeep were estimated at $85. 
Effectiveness is another feature of 
air patrols. From his advantageous 
position an observer can spot flashed 
insulators, broken static wires, loose 
(Continued on page 116) 
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3-PHASE METAL EN- 
CLOSED oil fuse cutout 
assembly, with cover 
panel removed. 





UNIVERSAL INTERNATIONAL PICTURES CORP. 
City, Calif., here shown filming ‘“‘All American”’ starring Tony Curtis, 
use both single-phase and 3-phase G-E oil fuse cutout assemblies in 
their Editorial Building vault. 





studios at Universal 


P & H ELECTRIC SHOVELS (manufactured by Harnischfeger Corp., 
Milwaukee, Wis.) are equipped with G-E oil fuse cutout assemblies 
for short-circuit protection of electrical equipment where greater safety, 
minimum space and ease of operation are so essential. 


Electric shovel or movie studio... both use 
G-E oil fuse cutouts for low-cost switching 


Metal-enclosed assemblies, gang-operated, provide maximum personnel safety, 
neat appearance and service dependability 


Wherever the job of overcurrent protection is coupled 
with the need for some load switching, General Elec- 
tric oil fuse cutout assemblies combine both functions 
with greater safety of operation, long life and low cost. 
Their high interrupting rating (up to 11,000 rms am- 
peres), long contact life, and quiet, almost noiseless 
operation, make them the ideal fusing device where 
installations must be made indcors or in working areas. 
They may be wall or direct-to-equipment mounted. 


Metal-enclosed assemblies of G-E oil fuse cutouts, 
either single or three-phase, provide a neat appearance 

all wiring and electrical connections completely 
enclosed in a grounded steel cabinet, factory assem- 
bled for easy, fast installation. Just connect the unit, 
fill the cutouts with oil, and insert fuse link or dis- 
connect blade. Such cutouts can also be furnished for 
mounting on steel skids which make them ideal for 
portable protection in mines, oil fields, naval yards, etc. 


G-E oil fuse cutout features include: 


@ No expansion chamber required for full interrupting 
capacity 


@ Simple re-fusing, even on gang-operated assemblies. 
Pre-formed fuse links easily slip into place 


® Silver-plated, heavy forged copper contacts with special 
arcing tips . . . minimize wear 


@ Leads brought into cutout housing above oil level—no 
gasketed joints under oil pressure 


G-E oil fuse cutout assemblies are ideal for utility, 
industrial, commercial and institutional use within 
the range of 2400 through 7200 volts. 

For full details, contact your 7. 
nearest G-E Sales Representative 7 nT Bue 
or write for Bulletin GEC-863 to x ee ie 
General Electric Co., Schenectady e 
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COR am aL 


no other distribution arrester protects 





Impulse —kv crest 


Demonstrated impulse strength 
of 2400-volt distribution 
transformer insulation 

(AIEE standard tests) 


KH We essesseanecans 


FULL-WAVE 
on AIEE test TEST 


impulse sporkover voltage 
of 3-kv Pellet Arrester 


AIEE TEST WAVE 
FOR 3-KV ARRESTERS IR drop of 3-kv Pellet Arrester... 
with 65,000-amp discharge 
with 20,000-amp discharge 
with 1500-amp long-duration 


$0 100 200 500 


Time—microseconds 


Graph from actual oscillograms demonstrates unequalled margin of safety 
—resulting from exceptionally low sparkover voltage and low IR drop. 


Ye ioe... no other arrester 


has such low impulse sparkover and low IR drop 


retains its protective characteristics for so long 


is so completely self-protecting against moisture 


is so universally applicable on all systems 


General Electric pellet lightning ar- 
resters assure the most complete and 
durable system protection available . . . 
enabling a new high in continuity of 
electrical service—at a new low in 
operating costs and maintenance of 
distribution systems. Whether light- 
ning currents are high or low, with 
durations long or short, no other dis- 
tribution arrester holds voltages to such 
low levels. And because it’s a valve- 
type, the pellet arrester can be applied 
universally—on urban, rural or indus- 
trial distribution systems—no worry 
about available or future short-circuit 


currents, expulsion arc-flames, or high 
follow currents blowing fuses and 
depleting the arrester’s life. 


Remember also, pellet arresters are 
backed by 35,000,000 arrester-years of 
proved operation—a service record un- 
approached by any other arrester. For 
complete information on G-E pellet 
arresters, available in ratings 1 kv 
through 15 kv, contact any G-E ap- 
paratus sales office, agent or distributor, 
or write for Bulletin GEA-2975. Ad- 
dress Section 432-4, General Electric 
Company, Schenectady 5, New York. 


Go con pul your coyfieeein 
GENERAL @@) ELECTRIC 


New 3 kv arrester Valve column of lead dioxide pellets 
17.7 Ky , ' 


Volt Ampere 
D1687-112 


Oscillograms of performance of old and new Material (above) is unaffected by moisture. 
orresters prove that the excellent protection Nitrogen-filled gaps exclude dampness— 
by pellet arresters stays excellent. tests (below) prove N2 gaps stay clean. 


3 kv arrester in service 18 years 
14.8 Kv 
5.74 Kv 


Crossarm mounting combinations 
with EEI-NEMA bracket 


epee 


8 combinations—by alternate hanger-grooves 
and/or inverting hanger or bracket. For any desired 
clearances, the G-E pellet will fit. 





ON AERIAL PATROLS the plane flies to the left of and about 25 ft above the line. Aerial 
patrols are made once each month on all 138- and 69-kv transmission lines 


Air Patrols 
(Continued from page 112) 


static wire connections, broken or de- 
formed structures, woodpecker holes, 
imminent wash-outs, and other de- 
fects. He can also observe heavy con- 
struction equipment, such as cranes 
and draglines, that approach a trans- 
mission line. 

Only items a plane observer can’t 
see so well as a ground patrolman are 
rotted pole areas near the ground line, 
missing guy guards, slightly loose 


guys, and chipped spots on the in- 
sulator’s under side. 


ing with their personal necessities. 
When they reach the patrol starting 
point, one man dismounts and walks 
along the line. The other man drives 
to a prearranged spot where the line 
crosses a road, parks the jeep, and 
starts patrolling. When the first man 
reaches the jeep, he drives to another 
road and line crossing, and resumes 
patrolling. 

This procedure is continued 
throughout the day and week. At 
night and on weekends the jeep pro- 
vides transportation to lodging and 
home. 

One man makes the foot patrol. He 
uses public transportation to get to 
and from the transmission line, carries 
a lunch each day as well as a week’s 
personal necessities, and patrols the 
line to a predetermined location where 
he can obtain lodging or transporta- 
tion. These conditions are not par- 
ticularly attractive. 

Special patrols by airplane or heli- 
copter are made in cases of trouble 
and after any unexplained tripout on 
138-kv, 69-kv, and occasionally on 
34.5-kv lines. In one instance after 


For air patrolling the company con- 
tracts with Ringel Flying Service, 
Decatur, Ill., for an airplane and pilot. 
The patrol supervisor, who supervises 
jeep and foot patrols, normally acts as 
plane observer. Operating under a 
CAA waiver, the plane is flown left 
of and about 25 ft above the transmis- 
sion line, providing a vantage point 
for the observer. 

Jeep patrols are conducted by two 
men who start out on Monday morn- 


numerous tripouts of a 138-kv line a 
helicopter observer located a tree con- 
dition that caused the trouble. This 
had been overlooked by both ground 
and air patrols. 

Numbers attached to every fifth line 
structure facilitate exact location of 
defects by airplane observers. To 
speed up reporting of defects planes 
carry a VHF _ transmitter-receiver 
tuned to the company’s mobile radio 
frequency. 


Roller Cuts Fence Painting Time 50% 


Rust-Oleum Corp 


Fence painting with a long-nap, lambs-wool roller cuts 
painting time by 50% and results in little material lost. 
In addition, as one side of the fence is roll painted about 
70% of the other side is painted simultaneously. Critical 
joints at each diamond-square corner are thoroughly cov- 
ered. 

The roller is dipped into a container of coating material 
—a 5-gal container is best. Surplus material is removed 
by pulling the roller up a flat board of approximately 
roller width, which sets inside the container. Roller is 
then applied to the fence including barbed wire on top. 
Pipe frame and barbed-wire supports are best done by 
brushing after the fence is roll painted. 

Where hundreds of yards of wire fencing is involved a 
4-man production line may be advantageous. First man 
works 3 to 6 ft ahead applying material liberally. Two 
men follow on either side of fence with “dry” rollers to 
catch and use the surplus. Painting of pipe frame is 
brushed on by the fourth man. 
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DELTA-STAR 


400 to 1200 ampere 
INDOOR DISCONNECTING 


Pana haw ETE EAR AE Bh le 


= PROTA NTPNSE Ets 


. 


4 


ENGINEERED FOR QUALITY 
AND LASTING PERFORMANCE 


The e line of Delta-Star indoor hook 

neon cone iacercien uh Ge 
w es 

best features of disconnect design. Every detail 

has been proved in the field by years of successful 

service with minimum maintenance required. 


Simple, Sturdy Construction 
Full floating, double blade, tongue type construc- 
tion assures perfect alignment of all contact points. 


Multiple, high pressure silver to silver jaw contacts 
with pressure equally distributed by means of non- 
ferrous spring washers, compressed by a single bolt 
passing through the center of the tongue provides 
clean, positive, high pressure, low resistance con- 
tact for the life of the switch. This construction 
effectively ties insulators together fo resist short 
circuit stresses. 


High pressure silver to silver annular ring hinge 
contacts wipe clean as blade moves. 


Positive bolt type lock. Effectively prevents blade 
opening. 


Insulator units. Modern cemented insert type, meets 
NEMA standards and are available ‘in several 
strength classes. 


Terminal lugs. Solder of clamp type as required. 


Ratings. 5 kv to 34.5 kv, 400 amperes to 1200 
amperes. 


For full particulars, ask for publication 4905. For 
switches rated 2,000 amperes and above, see pub- 
lication 5101. 


CLIP CONTACT ASSEMBLY HINGE CONTACT ASSEMBLY 
High Pressure Tongue Type High Pressure Annular Ring Type 


WHEN YOU WANT THE BEST IN HIGH VOLTAGE SWITCHES, SPECIFY DELTA-STAR 


DELTA-STAR ELECTRIC DIVISION 


H. K. PORTER COMPANY, INC. 
2437 FULTON STREET, CHICAGO 12, ILLINOIS 
DISTRICT OFFICES IN PRINCIPAL CITIES 
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Basic Principles to Support 


Fixed and slide supports, expansion joints, and taps are indi- 
cated in several arrangements to allow for thermal stresses in short 
and lonq sections of buses 


Basic principles outlined here are S f B 

. - ° . - i Ce : - 

a plicable for buses of practically any Support Arrangements for Buses 
conductor metal. For the two com- 


monly used conductor metals—cop- Overall aan i acta 
: us 
per and aluminum—the temperature- reas Support aoe Teen 5 
: oe upport. 
expansion coefficients are: 


Short 


Desirable for short 
(te 75 ft) 


ETP Copper 
Lonz comme Desirable for long 
(ever 75 ft) sie buses, where mans 
17.7 x 10°/deg C , bus supparts are sr- 
6 quired, and where 
9.83x 10 /deg F each bus length is 
or fixed in center. 
1.18 in./100 ft/100 F Long Fixed Fxpan- Expan- Desirable for severe 
; (over 75 ft) sien sion duty, where  shert 
bus lengths are re- 
quired, Tt is least 
economical, but has 
least tap travel. 
2S Aluminum Short slide Fxpan- slide Desirable where ends 


or sien 


Long at terminals and 
23.5x 10°/deg C 


FOr bushings. 
13.06 x 10°/deg F 


or Shert Fixed slide Slide slide Slide Used where one end 
. , or of bus must be fixed 
1.57 in./ 100 ft / 100 F Long and all other sup- 
ports are slide type 
Tap level greatest 
furtherest from slide 
support end. 


of bus are fixed as 


Tap travel (longitudinal) on expansion and contraction of bus increase 


sas distance increases from fixed support. 


Thus aluminum expansion is ap- 
proximately 50% greater than copper, 
and the principles are important for 
aluminum bus installations. 

In general, a fixed support at the 
center of the bus is desirable so that 
the travel of each half of the bus sec- 
tion is 50% of the travel of the bus 
fixed only at one end. 

Slide type supports and expansion 
supports are used to facilitate bus 
movement due to thermal stress (see 
chart). 

Expansion bus supports are used 
advantageously where severe stresses, 
sotiling or vibration resulting in non- 
‘ongitudinal motion is anticipated. 

Amount of tap travel is direct func- 
tion of distance from nearest fixed 
support. If a tap is joined to equip- 
ment bushings, a minimum amount of 
travel is desirable to prevent crack- 
ing of porcelain. 





EXPANSION TYPE SUPPORT COUPLER mounted on insulator, supports and couples two 


sections of bus, at the same time permits longitudinal travel and angular motion in the 
vertical plane 
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Aluminum and Copper Buses 


MORRIS BRENNER, Associate Technical Service Engineer 
Burndy Engineering Co, Norwalk, Conn 


/ 


Sus, SUppor? clamp 
in slide position 


Expansion (caps reversed 


T-connectors to 
transformer studs 


.* 


terminal 


Flexible 
braid 


Transformer 
bushings 
TUBULAR BUS terminates at switchpad by an expansion terminal 
which eliminates stress of thermal expansion on insulator and switch 


Terminal bolting 
tube to pad 
Fixed bus end 


COMBINED EXPANSION AND TAP TERMINAL minimizes transmis- 
sion of transformer vibration and effect of ground settling to bus. 
Slide supports with clamps permit bus movement due to thermal 
expansion which means considerable tap travel at end of bus 


chdnriel bus 


Eo = a 


FIXED END of this 13.5-kv, isolated-phase tubular bus is at terminal EXPANSION COUPLER in center of a channel-bus run permits bus 
pad (top center). Slide type bus supports are used at insulators sections to move in and out freely under thermal stress 
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ers in d sec ana close them in 24 
sec, saving considerable man-hours 
during a year. 
Fabricated in 30 man-hours, the 
racker comprises a %-hp, 425-rpm, 
110-v detachable electric drill; double 
universal joint; slip clutch; socketed 
racking shaft; stand with spot light 
and rubber-wheel casters; and a 50-ft 
extension cord. 
The adjustable slip clutch prevents 
breaker mechanism damage at the 
end of breaker travel. It is mounted 
between yoke jaws, which may be 
raised or lowered to permit attach- 
ment of socketed racking shaft to 
either the high-speed opening or low- cad 
speed breaker-closing mechanism. 
Socketed racking shaft was made 
from a manual cranking device by 
cutting off the crank arm. The stand 
is made of 34-in. iron pipe welded to- 
gether and to a bottom plate. By 
using scrap or stock material, the cost 
was not excessive considering yearly 
time savings. Furthermore, the elec- 
tric drill can be detached and used 
BREAKER RACKER has a socket on the end of shaft which is driven through a slip clutch and ~ omer punpees, Sener te 
a universal joint by an electric drill with a 34-hp motor meattcatgns 
When the initial assembly was tried 
the clutch slipped if breakers were 
Electrical Breaker Racker Saves Time tightly seated in position. To release 
the grip a spanner wrench was used 
on clutch to give the lowering mech- 
S. J. TRIPPY, Production Engineer, Tan- closing of 5-kv, Type AM-5-150-7 anism of ¥2 turn. This wrench is at- 
ners Creek Division, Indiana & Michi- Magne-Blast breakers a mobile rack- tached to the stand with a chain so 
gan Electric Co, Lawrenceburg, Ind. ing unit was made. It will open break- 


,» 





G. K. BROWN, Supervisor of Operations To ease and speed up opening and 


that it is always available. 


Low-Cost Clamp Speeds Mid-Span Taps on Secondary Cable 


Low cost, ease of installation and 
neat appearance are features of a mul- 
tiple mid-span tap clamp designed and 
used by Arizona Public Service Co, 
Phoenix. The all-aluminum clamp was 
developed by L. A. Mincks, electric 
department foreman, for use on the 
company’s new installation of spun 
aerial cable secondaries. 

Clamp consists of two aluminum 
plates formed to take bails of dead-end 
clamps at each end, neutral of an 
aluminum triplex cable, and 101,800- 
cir mil ACSR messenger of the cable 
secondary. Bails slip over hooked ends 
of the clamp while neutral and mes- 
senger cable are bolted to the clamp. 
Rivets hold the two clamp plates to- 
gether. 

New clamp has carrying capacity of 
250 amp and is designed to carry a 
ALUMINUM CLAMP supports two triplex services from ACSR messenger of secondary aerial !0ad of 1,200 Ib. In making mid-span 
cable. Current carrying capacity is about 250 amp and up to 1,200 Ib may be carried by clamp tap, spinning wire is cut and clamped, 
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FREE BOOKLET 
gives you the full 
story on how Vic- 
tor Insulators are 
made--how and 
why Purified 
Porcelain was de- 
veloped. Write 
us for your copy. 


Low and High Voltage Pintypes + Suspensions * Guy Strains + Spools * Switch and Bus Insulators * Custom Designed 


‘ya wUY 








Victor No. 9 Pintypes under- 
going routine electrical flash- 
over, visual inspection, and 
final check for pinhole thread 
Praha: Ca 





bee 









1. ROUTINE ELECTRICAL FLASHOVER 
Every Victor pintype undergoes a routine electrical flash- 
over test before shipment to insure trouble-free service. 
fe ACCURATE PINHOLE GAGING 


Every lot of Victor Pintypes must be able to pass the 
standard NEMA test for pinhole thread accuracy. 


3. CAREFUL VISUAL INSPECTION 


The finished insulator is thoroughly inspected for general 
appearance with special attention to smoothness of con- 
ductor and tie-wire grooves. 


These tests assure almost unheard-of uniformity of service. . . 





aie itil unequalled ease of installation of pintypes. These features, 
rN ; 
AINA coupled with the greater hardness, strength and resistance to 


impact of Victor Purified Porcelain, make Victor Pintypes the 
power man’s best buy. 


VICTOR INSULATORS, INC., VICTOR, N. Y. 


Porcelain 








conductors are held apart with wooden 
wedges, and clamp is attached to mes- 
senger. One or two neutrals from the 
triplex cable are bolted to the clamp 


and hot lines are tapped and taped with 
varnished cambric covered by in- 
sulated tape. 

Aid in design and development of 


PORTABLE SUBSTATION, connected to 12.4-kv line, supplies portable clay blunger. Cable 
caution signs (lower left) help protect cable by acting as a warning 


Substation, Blunger Cut Costs 


A portable substation made possi- 
ble the use of a portable clay blunger 
by Thiele Kaolin Co, Sandersville, 
Ga., which has eliminated clay trans- 


portation by trucks between the mine 
and mill. Savings equal to trucking 
costs resulted. In addition, the sub- 
station blunger combination permits 


this mid-span clamp for the com- 
pany’s spun aerial cable secondaries 
was given by Kaiser Aluminum and 
Chemical Co. 


all-weather operation and provides un- 
limited clay to a stationary mill. 
Three 37'%-kva,  12,440-460-v 
transformers, connected through fused 
disconnects to a Washington County 
Electric Membership Corp line and 
protected by lightning arresters, sup- 
ply the blunger load. Transformers 
are mounted on skids for portability 
and surrounded by a sheet metal bar- 
rier, which is raised for ventilation to 
provide a chimney air action. 
Outside the enclosure are mounted 
REA metering equipment, a 600- 
amp safety switch, and a 3-kva, 440- 
110-v transformer and safety switch 
for auxiliary power. Attached with a 
Kellum grip below and connected to 
the main switch is a 500-ft Hazacord 
portable cable, having a capacity of 
180 amp per leg, that connects to the 
blunger. Yellow signs are placed 
along the cable as a safety precaution. 
The blunger handles up to two 
tons of non-crushed material per min. 
It mixes mined clay by a violent vor- 
tex action with water and dispensing 
chemicals, and pumps screened slurry 
one mile to stationary washer mill. 
These operations require that the 
blunger be moved about the area be- 
ing mined. This required a convenient 
source of power, which the portable 
substation provides. 


Catenary Speeds Service Restoration After Tornado 


on’ 


CATENARY SUSPENSION of two 115-kv transmission circuits by 12-in. steel wire between 
60-ft pine poles hastened service resumption following tornado destruction to steel towers 
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Emergency installation of a catenary 
suspension scheme speeded service 
restoration of two 115-kv circuits that 
had been torn down during the June 9 
tornado. Six steel towers that went 
down on New England Power Service 
Co’s system were temporarily replaced 
with the catenaries so that tower re- 
construction would be unobstructed. 
Lines were back in service 95 hours 
after the disaster. 


Four pair of 60-ft pine poles were 
set along the '%2-mile right-of-way 
where three pair of towers previously 
stood. Between each pair of poles, set 
110-ft apart on either side of right-of- 
way, was strung a %-in. galvanized 
steel wire catenary. Insulator strings 
with 8 or 9 discs each were spaced 312 
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AIR BREAK 
SWITCHES 


Standard for nearly 
URE ae Mt tue a 


Installing KPF Type A-202 switch hot on 
12 kv line. KPF phase units are shipped 
completely assembled, ready for quick 
installation. 


Horizontal-mounted KPF Type UF-2 
switch in metropolitan service (P.G.&E., 
San Francisco). Versatile KPF switches 
operate equally well with or without 
line tension. 


KPF Type S-205 switches with inexpen- 
sive Quick-Break attachment on 60 kv 
rural transmission line. Switch shown 
in open position. 
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Basically different switch design proven 
in decades of service with leading utilities 


Service-proved KPF switches look different because they are 
different. 


Their simple, sturdy design insures freedom from mechanical 
failure or lubrication worries, and virtually eliminates main- 
tenance. Self-aligning silver surfaced blades operate smoothly 
despite severe ice or crossarm warpage conditions. Installation 
is fast and economical — switches are bolted directly to cross- 
arms on the ground or in the air. No separate strain insula- 
tors or extra crossarms are required; integral insulator stacks 
readily adjust to line sag. 

KPF switches have been used for almost 50 years on lines 
ranging from 7.5 to 110 kv. Tens of thousands are in use today 
by Pacific Gas & Electric, Southern California Edison, Min- 
nesota Power & Light and other leading power companies 
throughout the world. 


For the world’s simplest, surest, lowest cost air break switch, 
specify KPF— standard for nearly 50 years. 


New catalog gives complete 
specifications, detail drawings, 
installation information. 
Request it on your letterhead, 
giving your title or position. 
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KPF ELECTRIC COMPANY 


1624 East Alpine Avenue, Dept. E-1, Stockton 5, California 








Another Load of: 
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CEDAR POLES 


and 


FIR CROSS ARMS 


Light in weight and clean. 
PEN TAchlorophenol 
treated in our modern 
plant for protection 
against decay, moisture 
and insect damage. 


TWO strategically 
located yards: 


~!} MINNEAPOLIS, 
MINNESOTA 


FINDLAY, OHIO 


Ce aa 


Ta ae 
TOLEDO 4, OHIO 





| TRANSFORMER 


ft apart on catenary for each circuit. 

Phase conductors of 477 MCM 
ACSR were strung through the in- 
sulators. These conductors are about 
40 ft above ground at insulators and 


20 ft above ground in midspan. Four 
7/16-in. steel ground wires are spaced 
between phase wires and attached to 
the catenary. Guys at each pole are 
12-in. galvanized steel wire. 





FLASHER TYPE red signal lights installed 7 ft above ground on rear of heavy line truck 
| gre not obscured from view by workmen, smaller cars, or jeeps 


VIVIAN BUSHONG, Carolina Power & 
Light Co, Asheville, N. C. 


In order to prevent serious accidents 
and possible injury to workmen and 
damage to equipment, large reflector 
lights have been installed on the rear 
of Asheville Division of Carolina 
Power & Light Co’s line trucks. These 
red flasher-type turn signal lights are 
located 7 ft above the ground so they 
cannot be blocked from view by men 





RACK 


fabricated 


and 


Reflector Lights Aid Truck Safety 


at work nor by smaller cars or jeeps 
near the large truck. They warn mo- 
torists of danger and are a safety pre- 
caution to the men at work as well as 
the passing motorist. 

Two other lights are installed on 
each side of the body in normal loca- 
tion of signal lights. Front of truck is 
similarly equipped except that these 
lights are amber colored. 

The lights were the idea of J. R. 
Brown, Garage Supervisor. 


Shop Fabricated Rack 
Saves Time and Money 


A 5-10% cost saving is effected by 
Gulf States Utilities Co, Baton Rouge, 
La., by use of a shop-fabricated trans- 
former pole rack. Capacitors, primary 
meters and _ regulators are also 
mounted on rack. 

All installation and wiring of rack 
and equipment is done in a few hours 
by a small shop crew, thus releasing 
line crew .for more important work. 
The new rack minimizes the hazard 
of falling materials and equipment. 
Installation on pole is by snatch block 
and winch, on line truck. Brackets 





| equipped in shop cuts cost and time 


(Continued on page 129) 
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Typical normal failure accompanied by simul- 
taneous mechanical and electrical break-down. At 
a point considerably above 15,000 pounds, the 
porcelain failed at the cap line, exposing the end 
of the pin which is coated with a layer of cement. 


This 10-inch suspension unit, with voltage ap- 
plied just short of flashover, has reached its rated 
strength as shown on the lower-left-hand dial. 
From this point, tension is allowed to continue 
building up until failure occurs somewhere be- 
yond the 15,000-pound minimum rated strength. 


We couldn’t stay in business 
with too many such customers 


—But it Takes All Guess-Work Out 
of Suspension Insulator Reliability 


Here’s an organization with a standing order for 
a carload of O-B suspension insulators a month, 
every month of every year, for years past and 
with indefinite future commitments. What’s 
more, we give them the insulators. They never 
build lines with them. They just smash ’em up 
and then come back next month for more! 

Each month approximately 3,000 finished sus- 
pension insulators go from factory production to 
the O-B laboratory. Here, they are given de- 
structive mechanical and electrical tests. Enough 
perfectly good suspension units are consumed 
each month to build at least 20 miles of conven- 
tional 69-kv transmission line. 

This is not done just once or twice for some 
special research--it is a continuous process. 
What it accomplishes, however, is to put a truly 
significant number of points on a control curve 
of normal distribution so that statistical analysis 
of production involves no guesswork. We won't 
guess at the soundness of O-B suspension in- 
sulators. Because we won't, you don't have to. 


Part of a day’s testing on the tensile machine, where 
each unit goes to destruction on simultaneous mechan- 
ical and electrical load. The heavy tensile testing setup 
is in the right-hand background, behind a strong steel 
wire screen, so that the technician is protected from 
flying fragments occasionally caused by testing failure. 





Stirring for an exact amount of time assures perfect mix- set takes place, materially improves the strength and 


ture of cement and water, yet prevents over-agitation. long-time stability of the cement joint in O-B insulators. 
This, plus quick use of small quantities before primary 


Tons of cement... with a potato masher! 
A Way O-B is Able to Get Stronger Insulator Assembly 


Daily consumption of cement in the O-B in- 
sulator assembly department is sizable -- ap- 
parently out of all proportion to the small 
batches prepared with this group of ordinary 
kitchen mixers. 

Looks inefficient, doesn’t it? 

Cement has the peculiarity, however, of 
losing strength when agitated after taking its 
primary set. This occurs quite quickly after 
the introduction of water. This extra cement 
strength can impart greater mechanical 
strength to the O-B insulators, providing 
batches can be used up in the first few min- 
utes. The answer is easy -- keep em small and 
keep ‘em fresh! 

Such a careful process as this also makes 
possible more accurate measurement of ce- 
ment and water, complete mixing, and over- 
all control of this important detail that leads 
to a more reliable end product. 

That's why O-B makes tons of cement -- but 
always makes it in mashed potato quantities. 


Pure Portland cement of selected grade is measured 
by exact weight and combined with a specific vol- 
ume of water at controlled temperature. Such spe- 
cial care aids in attaining consistent high strength 
of all O-B metal-to-porcelain insulator assemblies. 





We bully our TRANS Ia Nes 


small pintypes 


Lightning Research is One of 
the “Extras’’ You Get From O-B 


One of the country’s most potent steep wave 
impulse generators stands on the floor of the 
O-B laboratory. You would normally expect 
to see it testing heavy equipment: long insu- 
lator strings, tall switch stacks, large bush- 
ings. It hardly seems right to let this big, 
powerful thing pick on a little distribution 
pintype. This impulse generator produces an 
accurate facsimile of lightning. 

Sometimes we forget that small pintypes 
live closer to lightning than almost any other 
kind of insulator -- lines they serve seldom 
have efficient ground wire protection. When 
we stop to think, it is very desirable that 
this big generator and these small insulators 
be well acquainted. 

Every O-B distribution pintype design, 
right down to the smallest size, is an “Alumi- 
nus” of the laboratory. It has been tested and, 
if necessary, revised until it can demonstrate 
effective lightning resistance. Performance in 
the field bears out this laboratory research. 

This is an item not included in insulator 
standards. Lightning research is not an obli- 
gation on an insulator manufacturer, and few 
laboratories can carry it on. Some stormy 
night, however, you will rest better when you 
know O-B pintypes are on your poles -- they'll 
still be on the job, good as ever, next morning. 

Men adjusting the steep-wave impulse generator in the O-B 

Number 12852 pintype on steep-wave-front test. Such laboratory. This powerful testing tool is capable of rates of 
testing of so small and inexpensive a unit is often con- voltage rise in the order of 8,000 kv per mu-sec. This imposes 
sidered uneconomical, because of the high investment what experience shows to be a reliable and vigorous lightning 
and operating cost involved in the ownership of a test. The smallest pintypes will be exposed to this violent dis- 
large impulse generator. This kind of research, how- charge and must survive repeated “shots” of lightning intensity. 


ever, has made it possible to build high lightning im- 
munity into even the smallest O-B pintype insulators. 
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. AND ONE TO GROW ON 
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You may pay °100 apiece for your six-inch suspension insulators 
Primary Deadend Reconstruction is Costly — and Unnecessary 


Insulators you now buy for less 
than two dollars may later install 
for a hundred dollars apiece, or 
more! You don’t have to get 
caught in this market, however, 
if the “handwriting on the wall” 
is heeded. 

Urban power consumption is 
going up in the general order of 
10 per cent a year. When the dis- 
tribution system reaches capaci- 
ty, this can often be extended by 
increasing primary voltage. It 


looks like demand and voltage 
may be playing “leapfrog” for a 
good many years hence. 

At some stage in this process, 
deadend insulation will become 
inadequate if it has not been giv- 
en plenty of room to grow. Such 
inadequacy must be corrected. 
This usually consists of adding a 
second six-inch suspension unit 
to the one previously installed. 
Sometimes it must be done with 
the lines hot. In any case, it ties 


up a crew and a line truck while 
the replacement is being made. 
Conductors must be re-sagged to 
compensate for the added 5! 
inch section length of the second 
insulator. Operators have told us 
that this extra insulator has often 
cost them a hundred dollars. 

There’s no reasonable doubt as 
to the soundness of building pri- 
mary distribution deadends to 
accommodate future growth. It’s 
a lot cheaper to build them just 
once than twice! 

O-B six-inch suspension insu- 
lator units are carried in local 
stocks of your nearest Graybar 
house. This will assure faster de- 
livery and reduce inventories. 

4394-H 





Shop Fabricated Rack 


(Continued from page 124) 


mounted on rack fit easily over bolts 
on pole so that actual installation time 
is less than an hour, including final 
connections. 


Formerly, standard construction 
with crossarms was used and each CONTROLLING 
piece of equipment was hauled up 
pole and placed in position, requiring | STREET LIGHTS 
at 


Pea ae ee eer 







almost half day’s work by line crew. 
Pole rack has 2-in. steel pipe frame, 
with one or more braces for equip- 
ment, depending upon width. Back ? 
brace fits snugly against pole and 
bracket is bolted to pole. Rack is eas- 
ily mounted or removed by lifting 
bracket off bolts. Entire rack is gal- with 


vanized after fabrication. FISHER-PIERCE 
PHOTOELECTRIC CONTROLS 


Mee Oasis si Aap ht a OE 
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To protect the citizens of the great new 
Levittown, ‘“‘Delaware Valley, U.S. A.,’’ 
which will be Pennsylvania’s tenth largest 





THE FISHER -PIERCE 


SERIES 63300C city when completed, Philadelphia Electric 
DERRICK ATTACHMENT converts backhoe The latest unit in a proven Company chose Fisher-Pierce Photoelectric Controls 
digger to crane with 30-ft boom. When poles line of pheteclochic controls for positive all-season control of street lighting. The 


. for street lighting . é 5 
are loaded, digger scoops out holes for them instant that daylight falls below a safe level in Levittown, 


F-P Controls automatically turn street lights on, regardless 
of time of day, season, or weather conditions. 


One Digger Loads Poles, 


Digs Holes, Erects Poles Fisher-Pierce maintains leadership in photoelectric street lighting 

Bantam backhoe digger with 3-yd control because each F-P unit is built to meet the rigid standards of 
bucket is proving quite versatile on reliability and quality demanded by utility engineers. For eight years, 
system of Idaho Power Co, Boise. F-P Controls have been proven in use by hundreds of utilities in 
Not only does it scoop out post holes thousands of installations. 
in sand, gravel or marshland, but If you are considering modernizing your street lighting or are concerned with 
also it erects the pole, either alone street lighting problems, consider the Fisher-Pierce Photoelectric Control. 
or as an assist to line truck with 


: WRITE FOR BULLETIN % 
A-frame. 


After pole is set, the digger takes 
care of required backfilling. For lift- 


ing tasks, such as loading or unload- The FISHER-PIERCE CO.. Inc 


ing poles, backhoe attachment may s é 
: 8 -» SO. , Bos Vl 3 
be replaced with 30-ft boom. Idaho pHi sceecammmmanmumaauaaiaaaaaies 
ILIPS EXPORT CORP. 


Power has two backhoe diggers in EXPORT:| 100 E. 42nd STREET IN CANADA: 
use at present. NEW YORK 17, N.Y. NORTHERN ELECTRIC CO., Ltd. 
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CONVEYOR BELT takes potatoes from peeling machines to four points 
where they are automatically put onto vertical bucket-type conveyors 
which take them to processing machines on floor above. Potatoes are 
inspected for pits and eyes as they travel on horizontal conveyor 





PROCESSING MACHINES slice, wash and fry potatoes. Automatic 
rakes keep chips turning over and over. Coming out of machines, they 
are automatically dried and salted and move up a conveyor belt for 
packaging, packing and shipping. Good lighting aids inspection 


Mechanization Makes Potato Chips Better and Faster 


JAMES H. RIISNESS, Industrial Depart- 
ment, Omaha Public Power District, 
Omaha, Nebraska 


Mechanization is the key to pro- 
duction at Kitty Clover’s potato chip 
factory in Omaha, where 4,000 bush- 
els of potatoes are processed daily. 
By the use of conveyors, potatoes are 
not touched by human hands. 

Potatoes are conveyed from freight 


Infrared Dries Tires Evenly for Recapping 


pu a 3 
. wer ims. Ey 


INFRARED LAMPS dry moisture from tires before recapping. Machine dries 16 tires at a 


cars into storage in the plant where 
they remain for a palletizing period. 
Bags are conveyed by fork lift truck 
from the warehouse to the initial 
processing point where they are 
washed and peeled. From that point 
until the finished potato chip they are 
handled by conveyors. A horizontal 
conveyor distributes them to four 
points where vertical bucket-type con- 
veyors elevate the scrubbed, peeled 





time. Tires are placed on slowly revolving cylinder underneath 6,000-w in heat lamps 
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and inspected potatoes to floor above 
to four specially-built 80-ft long 
processing machines. 

In these machines potatoes are 
sliced, washed again, fried, salted and 
inspected while the conveyor moves 
them on to packaging, packing and 
shipping. Plant is well lighted with 
recessed, fluorescent units. Ceiling is 


covered with air distribution units 
which change air every 12 min. 
Infrared heat is being used by 


Gregg Tire and Battery Co, Topeka, 
Kan, for drying out moisture in tires 
before they are recapped, reports The 
Kansas Power and Light Co. It dries 
16 tires at a time and removes mois- 
ture from cord. This is one of the 
most difficult recapping problems. 

Drying is accomplished by placing 
tires on a slowly revolving cylinder 
with heat lamps above. Each tire 
has two lamps directly over it. Slow 
speed of cylinder permits even drying. 
Company has 120 different sizes and 
types of recap treads. 

In January 500 tires were dried, 
using 375 kwhr. The installation uses 
24 lamps of 250 w each and %4 kwhr 
per tire is the average use for dry- 
ing. 
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itch Adjustments... 


pare always in alignment 


Type WN Switch 
bm 15 KV-400 Amp. 


sator Control that keeps the oper- 
ating force in line with the blade 
motion. An extra wide tilting in- 
sulator mounting gives solid sup- 
port that eliminates side-play. 
Bases are deep drown and flanged 
—they won't cut into the wood 
supports and loosen the bolts— 
they resist twisting and side 
distortion. 


Phantom view shows the exclusive 
or Control 


shielded 
Mechoniem thet gives extra leverage 
of distor tion—pre- 
shock from “‘slam- 


— offsets 
vents 
ins” —simplifies installation. 








make positive contact 
under all conditions 


You get top performance under all conditions with Chance 
WN-VN Gang Operated Switches. Switch blades always 
seat regardless of warping, twisting, settling or bowing of 
the supporting structure. The photographs at left show how 
the dead toggle on each base permits every blade in a 
three pole switch to make complete contact in spite of 
extreme distortion. No special adjustments were necessary 
to compensate for the distortion on this “torture rack" test. 


* * * 





Chance pole top switches are easy to install because the 
interphase shaft is simply lifted and clamped into position 
—you can even mount them below the pole top without 
shifting these switches off balance. 


For conditions of extreme corrosion, a special protective 
Neoprene coating for the flexible braid is available at 
slight additional cost. 





Mia tenew 75 FUCMT wither you pean GHANCE 


A CHamMesEeOo mr 


two-insulator 


4 y 





CENTRALIA, Missouk: = “Ure. 
SAN FRANCISCO, CALIFORNIA for service 


and economy. 
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TRUCK ENGINE HEATERS cut cold weather starting time and wear on batteries and engines. 
Down time on trucks, due to hard starting has been eliminated 


Engine Heaters Assure Truck Starting 


ROBERT T. GRUNENWALD, West Penn 
Power Co, Pittsburgh, Pa. 


Engine preheating with a 1,000-w 
electric heater installed on each of the 
nine diesel trucks of the Ashland Oil 
Co., West Elizabeth, Pa., insures 
quick starting in cold weather and 
eliminates down time on trucks. 

Batteries last longer, there is less 
wear on engines and the company 
has saved the cost of erecting a heated 
garage terminal building. 

Trucks are used to haul bulk oil 
products and are left outdoors over- 
night during winter. Previously, after 


INDUSTRIAL BRIEFS 


Maintaining tar fluid from a remote 
melting point approximately 50 ft 
to point of application has been ac- 
complished by the use of 36-kw rod 
type resistance heaters attached to the 
pipe at Tectum Corp., Newark, Ohio, 
manufacturers of roof deck sections. 
Six kw of immersion heaters in re- 
ceiving tank at point of application 
maintain temperature suitable for easy 
application to product. System is 
recirculating type and requires that 
temperature remain steady 24 hr a 
day the year ’round. Very satisfactory 
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much grinding of the starter, sapping 
the strength of the battery (and at 
times several hours of towing, which 
was a loss of production time) they 
were able to get the truck started. 

Power for the heaters is supplied 
from nine 115-v outdoor outlets 
mounted along a fence. When a truck 
is not in use, it is parked in front of 
one of the nine outlets and the heater 
unit is connected. This heater takes 
water from the engine cooling system 
heats it to a temperature of 140 F and 
recirculates it in the engine. Estimated 
average power use per truck during a 
winter month is 500 kwh. 


results have been achieved. D. E. 
Dome, Commercial Sales Rep, Ohio 
Power Co, Newark, O. 


Dust recovered at daily rate of hun- 
dreds of tons is turned back into 
production (instead of escaping into 
the air) at International Nickel Co. 
of Canada, Ltd. by electric precipita- 
tion system. Gases from batteries of 
roasters and converters in smelter pass 
into huge flues in which are suspended 
twisted wire curtains charged with 
60,000 v. Parallel to wire curtains 
are grounded 22-ft collecting electrode 
rods. Ionized dust particles are pre- 
cipitated on rods and gases pass on 


to stack. Once during each shift 
power is turned off and rods are 
tapped by pneumatic hammers to 
knock off dust which falls into bins 
and is picked up by conveyor to 
shooting tank which blows it through 
pipes to re-enter smelting process. 


Space heating of boiler room at Poor 
& Co, Canton, Ohio with infrared 
radiant heaters increases comfort of 
workers and improves their morale. 
The steam boiler can be well insulated 
for better efficiency. Two 1800-w in- 
frared radiant heaters, mounted 3 ft 
above the boiler tenders’ heads at their 
observation station, provides sufficient 
heat to dispel surrounding cold. G. W. 
Craiglow, Industrial Power Eng, Ohio 
Power Co, Canton, O. 


Modern lighting is key to production 
and health at Industrial Aids, Inc., 
Compton, Cal., where small aircraft 
parts are sorted and reclaimed. Floor 
sweepings from major aircraft plants 
are carried on electrically driven con- 
veyors under hooded germicidal lamps 
(to eliminate bacteria) to sorting 
tables. Fluorescent lights above cor- 
rugated diffuser provide 225 ft-c at 
work level to eliminate eyestrain. 
Speed control for conveyor makes 
possible peak efficiency at sorting table 
for different type parts being proc- 
essed. Southern California Edison 
Co. 


Static removal by use of grounded 
tinsel at Mason’s Inc., Savannah, Ga., 
has eliminated rejects of printed pa- 
per stock because of bad alignment 
and misprinting. Under low humidity 
conditions, the paper held a static 
charge which made it hard to manipu- 
late during printing. This applica- 
tion resulted in no kilowatts sold 
but much good will gained. C. D. 
Anderson, Power Sales Engineer, 
Savannah Electric Power Co. 


New lighting system in engineering 
department of Bucyrus-Erie Co, South 
Milwaukee, Wisc., provided 130 ft-c 
(initially) on working plane compared 
with 20 ft-c under previous system. 
Personnel were “educated” to new 
high level illumination by gradual 
process of staggered pattern of light- 
ing. Soon they were well satisfied 
with new installation and staggered 
system is used only at night for 
cleaning purposes. Fluorescent trof- 
fers are recessed in ceiling. Solar 
Light Mfg. Co. 
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Few moving parts! 


Bayonet contacts (1) are the only moving parts 
of the Ruptor interrupting device. 


1Wo- Easy inspection! 


Drop the tank, and the bayonet contacts are 
visible in open position. For access to the sta- 
tionary contacts, one needs only to remove four 
bolts and cylindrical shell (2). 





Cutaway view of DZ- 
60B breaker, show- 
ing one Rupftor unit, 
with bayonet-type 
movable contact in 
open position. 
Self-aligning and 

Self-cleaning contacts! 


Tulip and bayonet contacts (3) maintain high 
conductivity without readjustment or cleaning. 
Arc energy is minimized by efficient interruption 
within oil-filled Ruptor unit. This in turn contrib- 
utes to long contact life and low oil deterioration. 






Ruptor unit in full 
closed position. 


Ruptor unit in contact 
break position. 


RATED | MINIMUM [RATED KVA 
KV KV AT AMPS INT. 
RATED KVA CAPACITY 
72 2.3 600 


1200 
2000 






In addition, a mechanically trip-free solenoid operating 
mechanism controls contacts of time-proved Ruptor 
interrupting devices. And pole unit mechanism is self- 
lubricated — completely enclosed — sealed from dust, 
dirt, corrosion. 

In brief, Allis-Chalmers DZ breakers are built to 
assure years of dependable, trouble-free service. 

Allis-Chalmers power circuit breakers are available 
in ratings from 2.5 to 230 kv, with interrupting capa- 
cities from 15,000 to 10,000,000 kva, to meet all 
industrial and power company requirements. For more 
information, call your nearby A-C representative, or 


write to Allis-Chalmers, Milwaukee 1, Wisconsin. 
A-4057 










DZ-40B* 


DZ-60Bt 


DZ-100Bt 
DZ-200Bt 


Ruptor is an Allis-Chalmers trademark, 


*Ask for Bulletin 71B6179. {Ask for Bulletin 71B6129. 


ALLIS-CHALMERS 
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HOME SERVICE REPRESENTATIVE Nora Steg and rural representa- 
tive Lee King demonstrate home lighting recipes to more than 50 
customers in a school gymnasium of a small Kansas town. Presenta- More than 15,800 customers attended during 1951-52 


tion featured the 12 ft x 4 ft portable light conditioning demonstra- 
tion room which was used in more than 330 group demonstrations. 


Consistent Effort Sells Light Conditioning 


Campaign reaches 27,000 of company’s 123,838 residential ing customer and dealer acceptance 

; ; . ‘ of better lighting and (2) creating an 

customers. Dealers learn lighting recipes and stock right lamps. tive demand which would be re- 
Customer demand for good lighting grows flected on dealers’ sales floors. 

The program has proved to be one 
of the most popular mass selling ef- 
forts the company has undertaken. It 
has reached more than 27,000 of the 
company’s 123,838 residential and 
rural customers. 

Selling appeal was directed to seven 
majer towns in the area and from 
these was extended into the small 
communities ranging from 200 to 
2,500 population. 


H. W. HOBSON, Assistant General Sales Kansas Gas and Electric’s fall and 
Manager, Kansas Gas & Electric Co, winter home-lighting program was de- 
veloped for the purpose of: (1) build- 


Wichita 


Long Range Plan... Informing and 
educating customers formed the first 
phase of the long range program. 
Printed material, advertising and dem- 
onstrations with portable model rooms 
highlighted the effort of the first phase 
of the program during the winter 
months of 1951-52. Activities were di- 
rected toward individuals and groups. 
Group audiences of all types were en- 
couraged, with PTA groups, farm 
bureaus, home demonstration units 
, and others. 
LIGHT CONDITIONING demonstration room greets customers entering the Company's Schools and classrooms of the area's 
business offices in Wichita. This room is used in demonstrations on the main sales floor educational system were brought into 
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Secondary 
Pulley Bracket 


Here is a single-point secondary 
bracket especially designed for use 
as a stringing pulley—as well as a 
secondary bracket—making it par- 
ticularly useful for stringing and 
sagging secondary conductor. 

The 90° slot in the bracket base 
makes it possible to rotate the 
bracket into the “pulley” position— 








or the bracket position—on the 
head of the thru bolt. The transition 
from one position to the other is 
accomplished by merely loosening — 
not removing—the thru bolt. 

Install the bracket initially in the 
“pulley” position. String and sag the 
conductor. “Tie in” the conductor to 
each spool before or after the 
bracket is switched from “pulley” to 
bracket position. 

A close fit between insulator and 
bracket is maintained. The conductor 
cannot “bind" during the sagging 
operation. 


1953 


20 North 


The South East 
Joslyn Co BS 
; Outhern Jos] 
yn Co. 
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A cl i 
well fashioned metal tab on the 
ee ou arm makes Possible the 
wire ‘stringing “one bolt during the 
aac fon, or for ins 
one The tab is easily ante en 
Gan pliers. This unusual feature e| 
© conventional cotter key 7 


STOCK No. 4J252 
Write for further details 











TT. Supply Co. 


Wacker Drive, Chicago 6 II]. 


Joslyn Southwest orem 


Branch Offices 
n Principal Cities 






Joslyn Pacific Co 








COMPANY EMPLOYEES studied light conditioning recipes in group meetings. Here, home 
service representative Erma Wingate and dealer representatives E. B. McGrew and Harold 
Grove demonstrate advantages of light conditioning in the home 


the lighting campaign as focal points 
for education on sight saving. Indi- 
vidual centacts in the customer’s own 
home produced home lighting rec- 
ommendations for better sight and 
beauty in kitchens, dining rooms, 
study centers, bedrooms and utility 
rooms. 





Early Results . . . First phase of the 


activity resulted in over 1,400 home 
lighting recommendations for the im- 
provement of lighting in more than 
3,000 rooms in customer’s homes. 
Nearly 32,000 lighting recipe books, 
“See Your Home In A New Light,” 
were issued to more than 26% of the 


General Electric Co 


Fluorescents Light Seattle Viaduct 


Virtually glareless illumination for the new Alaskan Way viaduct in Seattle, 
Wash., is reportedly provided by 77 fluorescent luminaires mounted over the 


center level. Lower and top levels of the overpass are illuminated by conven- 


tional mercury vapor lamps. Because of a restricted mounting height of 1814 
ft, center level is too confined for concentrated light sources. The fluorescents 


ure spaced at 60-ft intervals along the 40-ft wide, mile-long roadway. Average 


light intensity is 2.5 ft-c. 
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Company’s electric customers. More 
than 1,700 contacts were made among 
contractors, builders, lamp dealers and 
other sales allies to create sales in- 
terest in all types of lighting products. 
The stand-out effort of the campaign 
was the demonstration record of more 
than 330 home lighting group demon- 
strations in only 200 working days 
during which more than 15,800 people 
saw and heard the story of better liv- 
ing and better sight. 

Dealer comments also indicate the 
effectiveness of the campaign. A lamp 
dealer who stocks certified and pin-up 
lamps says his lamp business has in- 
creased and he is selling better lamps. 
A major dealer in Wichita is display- 
ing lighting fixtures and portable lamps 
in a space that was formerly used for 
other purposes. Numerous dealers 
have completed their stocks of certi- 
fied lamps and report increased cus- 
tomer sales. A Wichita dealer re- 
ported an upsurge of valance and 
cove-lighting jobs installed by his firm 
while several dealers who had not 
previously stocked certified lamps have 
added these items of merchandise in 
quantities to qualify for special light- 
ing displays furnished by KG&E. 


Enlarged Effort . . . The second-phase 
of the activity renewed the effort of 
the previous season and featured the 
addition of model light-conditioned 
homes in each of the company’s divi- 
sion towns. These homes, carefully 
selected in co-operation with home- 
builders and contractors, provided 
sample installations designed to bring 
customer acceptance to a higher peak 
and to send prospective purchasers 
into dealer stores. The second-phase 
of the activity also focused on distri- 
bution of proper portable lamps and 
fixtures for ready availability to light- 
ing customers. Inquiries encouraged 
dealers to stock light-conditioning 
items and enlist more people selling 
lighting, backed by proper merchan- 
dise on display and available for sale. 


Tax Put on Appliances 


Electrical appliances are included 
in a general 1% sales tax passed by 
the Pennsylvania legislature and 
signed into law this month by Gov 
John S. Fine. Among items exempted 
from the tax are electric light bulbs. 
Provision calls for a tax on the “use 
and storage of tangible personal prop- 
erty,’ so purchases made out-of-state 
cannot escape taxation. 
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HEAVY-DUTY, TWO BOLT 
CONNECTORS 


ALUMINUM The wide curved jaws and spacer pad of Fargo Heavy Duty Con- 
nectors distribute the contact pressure over a large area, minimizing 
conductor distortion and ‘cold flow’. Parabolic grooves give high 
electrical, as well as thermal conductivity between conductor and 
connector. Larger comparative mass and greater radiating surfaces 

MINUM result in better heat dissipation under normal and fault currents. 

TO Clamps are designed to bring every conductor strand directly 

PPER under a pressure area giving an even distribution of current through 
the cable at the joint. Adequate conductor separation is obtained 
with the thick spacer bar. 


Like other Fargo Connectors they are of “one piece’’ construction 


with no loose parts to lose. They're "built like a vise ... grip like a 
corre vise’, and may be easily, quickly and safely installed. 


ALU 


co 





Manufactured by 
Ask your Line Material 


ia ac FARGO MFG. COMPANY, INC. 
, Poughkeepsie, N.Y. 
complete details. 
Distributed by 


LINE MATERIAL COMPANY 
(A McGraw Electric Company Division) 
Milwaukee, Wisconsin 





ELECTRICAL WORLD e@ July 27, 1953 137 





NEW EQUIPMENT 


Cable Fault Locator 


Model 4 Transmitter is designed for use on lead covered 
cable installed in ducts but is also applicable to aerial and 
buried cable. It has a maximum output of 15 kv de and 
a discharge capacitance of 2 muf. Maximum dc proof 
testing capacity is 15 ma at about 0.7 megohms and about 
50 ma at short circuit. 

Impulse locator can be supplied with Model 2 Detector, 
without which operator is depended on sound of discharge 
at fault to locate it. Model 4, requiring a source of 600 va 
at 115 v ac for operation, is made of steel and aluminum, 
and weighs 150 Ib. 

James G. Biddle Co, Philadelphia 7, Pa, 


Wireways 
The 8-in. 


square 


- 


. . 
Hydraulic Derrick 

Series HD-1 is erected, elevated, lowered, and returned 
to carrying position hydraulically. This movement is 
actuated by twin hydraulic cylinders fastened to legs, 
from a hydraulic pump driven by a power take-off on 
chassis transmission. 

Derrick has a capacity of 6,000 lb when head sheave 
is 5 ft to rear of side-leg pivot points, and 2,500 Ib at 
maximum distance of 14 ft. Other features claimed for 
derricks include elimination of center leg, no creeping 
under load, no kick-back, permits lifting of loads to body 
platform, and requires single-drum winch. 
McCabe-Powers Auto Body Co, St. Louis 15, Mo. 


and 114-in. knockouts in side and 


back. They are also available with- 


will out knockouts. 


wireways 


carry up to fifteen 500 MCM con- 
ductors and are UL approved. Two 
types are available. Hinged Cover 
wireway has a flange at each end for 
ease of assembling. Fittings available 
for this type include: 90-deg elbow 
and pull boxes, T 
plates, trough collars, 
and drop hangers. 

The other type, a flangeless screw 
cover wireway, is designed for use 
with meter boards, service boards, and 
loadside switches. Fittings include 
closing plates and U connectors. Both 
types, manufactured in one to 5-ft 
lengths, are provided with 2, %4, 1, 


fittings, closing 
and_ bracket 


July 27, 


Keystone Manufacturing Co, Center 
Line, Mich. 


Limit Switch 


Designed for use on all types of 
machinery and industrial equipment 
in explosive gas or vapor-air atmos- 
phere, the precision limit switch is 
designated IMLI-EI. Its listed by UL 
for Class I, Group C and D hazard- 
ous locations. 

Switch operating head can be placed 
in four positions. Roller arm can be 


(Continued on page 143) 
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PS 


Benjamin Franklin demonstrated that lightning is a form of elec- 
tricity and made the first attempt to control it with his “lightning 
rods.” 

The advent of communication and power lines multiplied the 
number of targets for lightning to strike, and spread the damage 
when it did strike, from individual buildings to entire communi- 
ties. Outages became a major problem with the utilities, and 
many efforts, by individuals and companies, were made to solve 
the trouble. 

Hubbard Autogaps represent the successful culmination of such 
efforts. Through years of gruelling service they have earned a 
reputation for rugged endurance and unmatched dependability. 
They are made in many types and a wide range of ratings, in 
vertical or horizontal styles. Designs include Standard Types, the 
Bird Proof Type, the Fully Insulated, Fuse Cutout, and Trans- 
former Types. 

The exclusive Hubbard Autogap Twin Exhaust, as well as other 
unique features, are embodied in every Autogap design. No. 2332 


ESTABLISHED 1843 
BURGH « CHICAGO + OAKLAND, CALIFORNIA 


| tl el tala laden cecanonc! 
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POWER for the 


ALABAMA area has experienced an industrial power consumption rise of over 122% in one year's time. To 
help meet this rocketing power demand, the Alabama Power Company just recently installed this Allis-Chalmers 
40,000 kw steam turbine hydrogen cooled generating unit at its Chickasaw station in Mobile. A-C also supplied 
the 30,000 sq ft surface condenser and its auxiliaries, including two 25,000 gpm circulating pumps and motors. 


ARKANSAS has the largest U. S. deposit of 
bauxite ore, primary to the production of alumi- 
num. These two Allis-Chalmers 40,000 kw con- 
densing, tandem compound steam turbine hydrogen 
cooled generating units form the Loke Catherine 
steam-electric station of the Arkansas Power & 
Light Company. Most of this power is used to 
electrolytically reduce alumina. 


LOUISIANA industry and aariculture cre mush- 
rooming. The Gulf States Utilities Company — 
serving an area from Baton Rouge to across the 
Brozos River in Texas—has doubled its customers 
ond tripled its power generation in the last 
decade. A-C recently supplied 75,000 kw in gen- 
erating capacity to Riverside station near port 
dty of Lake Charles. Unit shown is 40,000 kw. 





NEW ALLIS-CHALMERS TURBINE-GENERATORS 
HELP SUPPLY MUSHROOMING INDUSTRIAL DEMAND 


OU'VE HEARD OF the South’s mushrooming in- 

dustrial growth. Here are some of the Allis- 
Chalmers steam turbine generator units newly installed 
to help satisfy that insistent power demand. 

All these modern units conform to AIEE-ASME 
preferred standards in addition to incorporating many 
exclusive Allis-Chalmers main design features. The 
hydrogen cooled generators all have the A-C origi- 
nated “walk-in” exciter housings. And these 3600 rpm 
turbines all have the following outstanding features: 

Hydraulic control and operation with accessible 
placement of main stop valve; centralized grouping 
of operating controls; cam-operated inlet valves ac- 
cessibly located on top of cylinder; and exclusive A-C 
method of temperature compensation for horizontal 
and vertical thermal movement. 


FLORIDA is also experiencing an industrial and agricultural 
rebirth. Supplying additional power is this 20,000 kw, 
3600 rpm steam turbine hydrogen cooled generating unit 
located at Lakeland, in the center of the Florida peninsula. 


ALLIS-CHALMERS 


All oil piping is above the floor, simplifying foun- 
dation and installation. And, as throughout the com- 
plete Allis-Chalmers line— ranging from the smallest 
single cylinder machines to single shaft, tandem com- 
pound, condensing units of 150,000 kw — labyrinth 
steam seals are used. The steam sealed gland system 
is self-contained and provides dependability with 
minimum attention. 


You get the real design advances first from Allis- 
Chalmers. When planning the installation or ex- 
pansion of your steam-electric power plant, let A-C 
simplify your problem. This ove source will provide 
you with the world’s widest range of power plant 
equipment. For your copies of literature on all prod- 
ucts mentioned, call your nearest A-C office or write 
to Allis-Chalmers, Milwaukee 1, Wisconsin.  .3842 


ALLIS-CHALMERS 


implified hydrogen seal 
and control 
World's lowest exhaust 
pressure steam turbines 
Solidly-bolted-down 
steam end pedestal 
Turbine for one-boiler-per- 
turbine arrangement 
“Walk-in” exciter housing 
30,000 kw, 825 F turbine, 
in 1931 
825 F reheat turbine, in 1935 
AND NOW... First with super- 
charged hydrogen cooling! 


World’s Widest Range of Power Plant Equipment 


TURBINES & 
GENERATORS 


CONDENSERS 
& PUMPS 


SWITCHGEAR 
& BREAKERS 


MOTORS & 
CONTROL 


TRANS- 
FORMERS 


WATER 
CONDITIONING 





CHANCE | 


MAPLAC* 


All surfoces of poles—even the 
ends ond joints cround fittings 
—ore completely secled in this 
plastic protection. 


a os 


Now, Chance lightweight, aluminum-fitted Hot Line Tools are protected with a 
new super-tough plastic finish called “Maplac”* that greatly reduces tool main- 
tenance and helps to keep tools in safe working condition. 


This new plastic protection has many plus features of real value to hot stick users: 
TOUGHNESS to withstand any impact or abrasive action encountered in normal use. 
TRANSPARENCY that permits initial inspection and periodic checks. 

MECHANICAL STRENGTH-Chance “Maplac,” being extremely tough, does not re- 


quire sacrifice of pole size and strength to gain the necessary thickness. It adheres 
to the wood surface and reinforces the pole adding to the factor of safety. 


TEMPERATURE RESISTANCE-retains its toughness under widely varying tempera- 
tures. 

ELECTRICAL RESISTIVITY — exceeds the voltage withstand tests of the wood insula- 
tion (complete safety, however, depends on the moisture content of the wood— 
no plastic will completely prevent absorption of moisture vapor). 

MOISTURE RESISTANCE-Chance “Maplac” retards the absorption of atmospheric 
vapor in high humidity and protects the wood from precipitation moisture (this 
does not mean that plastic covered poles are recommended for use in the rain— 
but that Chance “Maplac” greatly reduces moisture penetration. 
REPAIRABILITY—may be repaired without heat or special tools if cut by a sharp blow. 


All this at NO INCREASE IN PRICE! Specify Chance “Maplac” Plastic Pro- 
tected Tools. 


® TRADE NAME 


fle BeChricinikes CO> 


CENTRALIA, MISSOURI 
SAN FRANCISCO, CALIF. 


Advertisement 
Reprinted from “CHANCE TIPS” 


We have had a lot of comment and ques- 
tions on our Maplac coating since we started 
using it instead of the varnish coating on 
hot sticks and pike poles. After five years 
of research and test, plus the two years of 
field work, we are in a better position to 
answer your questions than when we intro- 
duced Maplac. 


1. It looks good, but how does it stand up— 
mechanically and electrically? This is the 
main question we are asked. Maplac is a 
tough flexible coating that resists breaking 
when the stick hits an insulator, through- 
bolt, or other hardware. It takes a mighty 
hard blow on a sharp surface to cut through 
the coating. 


Electrically it is even better than we thought. 
We put lg” coating on a piece of 2” metal 
conduit, and it tested to 40,000 volts per 
foot before puncturing. There was no notice- 
able surface creepage between the positive 
and negative contacts which are 12” apart. 
All sticks are coated with \%”, the best 
thickness for mechanical and electrical 
reasons. This thickness will protect the 
stick yet not change the diameter, which 
would mean new saddles and other fittings 
not interchangeable with the tools you have. 


2. Will Maplac covered sticks absorb mois- 
ture and can they be dried out? The answer 
is “Yes”, but they take much longer than 
varnished sticks for both absorption and 
drying. Forest Park Laboratories tell us 
there is no known covering for wood that 
will keep moisture vapor out over long 
periods of storage in damp places. Even 
though your sticks are Maplac, they should 
be stored in a dry place when not in use. 
We keep two varnished and two Maplac 
sticks in a basement where the moisture 
runs around 20°, to 30%. Moisture readings 
are taken every two months. The last read- 
ing showed the Maplac stick with slightly 
under 8°, moisture and the varnished stick 
with 17%. Anything over 12°, makes the 
stick too hot to handle. All our sticks are 
dried to where they have 5% moisture 
before they are tested and coated. 


3. Can Maplac covered sticks be repaired 
in the field? Yes, very easily. All that is 
required is Maplac patching compound and 
solvent to soften the Maplac so a smooth 
patch can be made. Within six to eight hours 
the patch welds into the coating on the stick. 


4. Can heads be put on in the field? Yes. 
Again you have to use solvent to soften the 
Maplac so the heads can be driven on and 
riveted. Pour enough solvent into a can or 
jar with a large enough opening to cover 
the stick end the required length. Leave in 
for one minute to soften the Maplac on 
the stick. When driving the head on, the 
soft Maplac will push ahead and will have 
to be wiped off with your finger. This 
shapes the Maplac around the head and 
gives you a complete seal. 


I am firmly convinced, after two years of 
field work with Maplac, that it is the best 
protective coating for hot sticks and pike 
poles. Then, too, you fellows who have 
Maplac sticks tell me that you like them 
because they are easy to keep clean, don’t 
scar easily and are better looking tools that 
you are proud to work with. 
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Limit Switch 


(Continued from page 138) 


placed on either side of actuator arm 
and is adjustable for operating 
counter-clockwise, clockwise, or in 
both directions. Actuator arm is ad- 
justable through 360 deg with lock 
positions at intervals of 0.4 deg. 

Die cast aluminum enclosure has a 
Yg-in. thick porus bronze plate over 
enclosure opening to vent switch 
cavity. Switch is rated 20 amp, 110, 
220, or 440 v ac; and % amp at 
115 v de. 

Minneapolis-Honeywell Regulator Co, 
Freeport, Ill. 


Potentiometer 


Designed for industrial electronic 
control applications, the units have a 
vitreous enameled resistance element 
and a precious-metal sliding contact. 
These are protected by an oil-tight 


enclosure with external mounting 
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Glove Testers 


My 


Rated at 50 kv, testers measure dielectric strength of rubber and synthetic 


gloves. Available for manual or automatic control and in 4, 6, 8 


. and 10 


glove models, the units are said to meet specifications of the ASTM. Leakage 
on any glove can be read on a milliammeter within an accuracy of 1%. 

Tank compartment gate is electrically interlocked with power panel and 
remains closed during 4-min test cycle. Tank is mounted on insulators and is 
grounded when gate is open. Glove electrodes are adjustable and insulated 
holders are mounted on a counterbalanced ball bearing carrier. 


F. R. Hannon & Sons, Canton, Ohio 


holes. Operating plunger with its 
roller cam follower requires 12-in. 
linear movement for complete traverse 
of 10,000-ohm potentiometer. 
Ward Leonard Electric Co, 


Vernon, N. Y. 


Mount 


Dc Power Supply 


Designed for unattended substa- 
tions, the supply consists of hermeti- 
cally-sealed alkaline batteries,. a 
selenium rectifier, metering, and a 
cabinet. It is claimed to require no 
battery maintenance because no gas 
is generated by batteries. Absence of 
gassing is attributed to chemical re- 
action and battery structure. 

Each Voltabloc VO 35 battery has 
20 cells, a nominal voltage of 24 v, 
a floating voltage of 27 v, and a 
nominal capacity of 35 amp-hr. 
Weighing 88 Ib each, batteries are 
encased in a 15.4 x 9.8 x 7.9-in. 
steel coffer. Five of these bat- 


teries, connected in series, are 
mounted vertically below a 145-v, 
450-ma rectifier, which is metered by 
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Keep Nuts Tight 


on all bolted assemblies 


Apply low-cost 


we 


LOCK NUTS 


PALNUT Lock Nuts cost so little, apply 
so fast, lock so dependably . . . you can 
specify them for every nut-and-bolt 
assembly, at negligible cost. Maintenance 
is reduced on mechanical assemblies— 
full conductivity assured on electrical 
connections. 


PALNUT Lock Nuts may be used on new 
or existing equipment. Easily removed 
and re-used when servicing. Require only 
3 bolt threads. Available in Parkerized 
and hot dip galvanized steel; also silicon 
bronze. 


Send for free samples and Bulletin #577 


THE PALNUT 
COMPANY 


51 Cordier St., 
Irvington 11, N. J. 


PALNUT 
LOCK aE 


quick, secure fastening at low 


a voltmeter and ammeter, and en- 
closed within a 76 x 26 x 25-in. cabi- 
net. 


Cogenel, Inc, New York 17, N. Y. 


Lightning Arrester 


A multi-purpose Thorex lightning 
arrester, which is applicable to all 
operating voltages including ultra-high 
voltage lines, has been announced. It 
is said to have good protective char- 
acteristics for which these features are 
claimed: 

1. Single self-supporting columnar 
stacks, which eliminate auxiliary 
structures. Because arresters are not 
supported at intermediate points leak- 
age under contaminated conditions 
can’t distrupt rating. 

2. Special internal non-linear re- 


sistances that aids the voltage gradient 
in higher voltage ranges and counter- 
acts adverse effect of surface contami- 
nation without loss of series gap 
interrupting ability. 

3. High order of long-wave dis- 
charge characteristics. 

4. Discharge capability better than 
present standards. 
Ohio Brass Co, Mansfield, Ohio 


Breakdown Tester 


Model P-7-20 high-voltage break- 
down tester supplies ac or dc con- 
tinuously variable between 0 to 20,- 
000 v at low power drain. Maximum 
current drain is 5 ma de or 20 ma ac. 

Short circuit current is limited by 
internal resistance. Cut-off control is 
provided so that power is turned off 
when load current exceeds any preset 
value from 5 to 20 ma. 


Industrial Instruments, 
Grove, N. J. 


Inc, Cedar 


Electrical Tape 


For insulating motors, generators, 
transformers, and coils, Polypenco 
Teflon tape is said to be unaffected by 
weather conditions, temperature fluc- 
tuations, and exposure to oils and 
greases. It is useful for continuous 
service up to 270 C. 

Thicknesses of 0.002 to 0.125 in. 
and widths of 1 to 12 in., in %-in. 
graduation, are available. 

The Polymer Corp of Pennsylvania, 
Reading, Pa. 


Digital Recorder 


Model 960 will record up to 150 
eight digit number per second and 
was designed for use with the com- 
pany’s counter-chronographs, _ fre- 
quency-time counters, and_ scalers. 

(Continued on page 147) 
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THREE PHASE * CONTOUR DESIGN 


The function of this 105,000 Kva Pennsylvania Power transformer is to step up 
the generator voltage of 13,200 volts and transmit it at 115,000 volts... The 
transformer traveled by train to its destination in an upright position, com- 
pletely assembled except for bushings. The space-saving shell form 
construction of the core and coils made this possible ...Completely _ 

assembled and filled with oil, the transformer weighs only 
252,000 pounds. Due to the Contour Design of the tank, « 
less than 7000 gallons of oil were required ... The % 
transformer measures 172 inches to the 
top of the bushing casings and 
has an overall height 
of 231 inches. 


PENNSYLVANIA TRANSFORMER COMPANY 


A McGraw Electric Company Division iii 
CANONSBURG, PA. © Greater Pittsburgh District FOR INSIDE. STORY 





Inside a 


THREE PHASE * CONTOUR DESIGN 


Core and coils clamped Straight line tap changer with silver alloy To assure efficient cool- 
togetherwithheavysteel contacts is located above the core and __ ing throughout the coils, 
frames to form a rigid coils where it is accessible through man- all cooling ducts are ina 
structure. holes for inspection and maintenance. vertical position. 
Core and coil unit can be 
handled separately as a 
gee sub-assembly. 


a _ A} 


ve a hi x | 


ee i 


Fy 
s 
x OS | 
ee . fs Core cooled by both vertical 


and horizontal ducts. 


Heavy box sections form Transformer is cooled by means of four water- 
part of core frame and cooled heat exchangers. Two heat exchangers 
clamp coils against short are in operation up to 70% of load. Above 
circuits. 70% load, all four heat exchangers operate. 


105,000 Kva, three phase, 60 cycles, 55°C. Tempera- 
ture rise. Forced-oil-cooled with water-cooled heat ex- 
changers. High voltage: 115,000 volts Grd. Y. Low 
Voltage: 13,200 volts Delta. 


PENNSYLVANIA TRANSFORMER COMPANY 
A McGraw Electric Company Division 


F teri i f thi 
transformer, see other side. CANONSBURG, PA. © Greater Pittsburgh District 








Recorder 
(Continued from page 144) 


| 
Frequency phenomena and telemeter- | 


ing data are recorded on electrosensi- 
tive paper by groups of four styli. 


Paper advance is controlled by data | 
input at recording speeds below 10 | 


per sec. This motion merges into con- 
tinuous drive at higher speeds, and is 
adjustable from 2.5 to 20 in. per sec. 
Standard units available have 20, 26, 
or 32 styli. Dimensions are 17% x 
12'4 x 16%4 in. Power input is about 
300 w. 

Potter Instrument Co, Inc, 
Neck, N. Y. 


MORE NEW PRODUCTS 


about which you should know 


Riverside Manufacturing and Elec- 
trical Supply Co, Dearborn, Mich., 
announces a heavy-duty waterproof 
toggle switch rated at 175 amp at 15 
or 30 v de, or 125 v ac. . . Standard 
Electric Time Co, Springfield, Mass., 
has an _ electronic tachometer for 
measuring speed, frequency, or events 
per unit time. 


Helwig Carbon Products Co, Mil- 
waukee, Wis., announces a carbon 
brush design. having Neoprene pads 
that hold multiple brush units to- 
gether . Waters Manufacturing, 
Inc, Waltham 54, Mass., has a line 
of miniature wire-wound potentiome- 
ters with a power dissipation of 3 w 
at 80C. 


A. W. Haydon Co, Waterbury 20, 
Conn., announces a_ hermetically- 
sealed high-speed stop clock that 
measures hundredths of seconds to 
one minute . . . Jones Motrola Corp, 
Stamford, Conn., has a speed moni- 
tor that provides indication of speed 
and means for controlling same 
within limits. It operates on single- 
phase. 115-v, 60-cps supplies and is 
available for 35 to 70 v dc. 


Irvington Varnish & Insulator Co, 
Irvington 11, N. J., announces an in- 
sulating varnish with a dry dielectric 
strength of 2,100 v per mil for 
temperatures up to 180C . . . Ameri- 
can-LaFrance-Foamite Corp, Elmira, 
N. Y., has a 50-lb carbon dioxide 
extinguisher that is mounted on 
wheels. 
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Breakage problems 
and high maintenance costs are prac- 
tically eliminated now that you can 
install the new Colt one-piece non- 
shatterable street light globe. And you 
lose nothing in efficiency, because this 
modified acrylic resin globe has light 
diffusion and transmission properties 
equal to those of any glass globe. 

Many public utilities have already 
tested the Colt globe, found it ideal 


for installations with a light output up 


& OLT 











Bullets, stones, 


rough handling won't shatter 


the only one-piece 


plastic street light globe 


to 6,000 lumens. Because it weighs only 
2 Ib. 3 oz., they found it exceptionally 
easy to clean with regular detergents. 
Colt globes showed no tendency to dis- 
color or darken after the two-year test. 
Colt 


globe. It’s easy to install, rarely needs 


Maintenance crews like the 


replacing. 

Find out for yourself how you can 
save money on street light globes. Send 
the coupon today for full information 


about Colt’s non-shatterable globe. 


MAKERS OF THE WORLD'S FINEST HANDGUNS 
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SEND 
COUPON | 


FOR - 
—_— —,—— 


Colt’s Manufacturing Co., Plastics Division, Hartford 15, Conn. 


Please send me more detailed information on the new Colt Globe. 


INFORMATION cityeccconnncn 


Title 
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LETTERS TO THE EDITOR 


Roughneck 


No Embracing Here 


To the Editor: 

I know languages are bound to 
change and, like “Vice is a monster, 
etc,” a bad bit of grammar becomes 
tolerated and finally adopted . One of 
the most common ones is the use of 
“me,” “them,” etc, instead of “I,” 
“they,” etc. Some day that practice 
may become good American language, 
but so far it is just an indication of 
poor education and/or habit. 

You, of course, know better but 
think the advertising copy will appeal 
to more people by using grammar of 
the kind your taxes pay teachers to 
avoid. Comic strips, movies (the title 
of one is “That’s Me”), radio, and even 
some editorials are undermining the 
work of the schools until one often 
wonders whether some persons ever 
attended school. 


13.2Kv Vs 4.12Kv 


To the Editor: 

In Mr. Knowlton’s “Technical 
Notes” column of your June 1 issue 
appears a statement that 13.2-kv 
primary feeder voltage may be about 
10% less expensive than 4.12 kv for 
overhead distribution in light load- 
density areas but equally more ex- 
pensive in heavy load-density areas. 

Similar statements have been made 
in technical papers based upon hypo- 
thetical assumptions by engineers not 
in the utility business. Such analyses 
lack the benefit of a practical and 
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Purist 


Console yourself in that the great 
American Telephone & Telegraph Co 
used precisely the same expression in 
a recent advertisement and when 
chided about it agreed that more care 
is in order. 

Verne W. Shear 
Verne W. Shear & Co 
Akron, Ohio 


@ We duck Mr. Shear’s animadversion 
by pointing out that Reddy Kilowatt’s 
use of “That’s me” is the fault of his 
parent, one Ash Collins, not of an 
Electrical World editor. Smugly, we 
agree with Mr. Shear that we do know 
better and point to our irrefragible rule 
that any member of the staff who sub- 
stitutes the objective for the nomina- 
tive pronoun will be sent back to gram- 
mar school. 


system-wide approach necessary for 
sound conclusion on a subject of such 
fundamental importance. 

I must challenge the statement re- 
ferred to since it is the experience of 
my associates and myself that com- 
prehensive studies of many specific 
distribution systems made over a long 
period of years generally show greater 
savings than 10% in favor of the 
higher voltage for light load areas, 
and practically always show savings 
in favor of the higher voltage for 
heavy load areas—sometimes of even 
greater percentage than for light load 
areas. 


These economies and other advan- 
tages of the higher voltage, including 
inherent ease of handling load 
growth, are of particular importance 
in these days of multiplying loads— 
growth commonly in the order of 
doubling, and in some areas quadrup- 
ling, in ten years. 

W. R. Bullard 
Electrical Engineer 
Ebasco Services 
New York, N. Y. 


Engineers at Congress 


To the Editor: 

I noted in the Electrical World 
News Issue for June 22, that page 
41 contained a brief review under 
the heading “Professional Bodies Give 
Views on Taft-Hartley.” I know that 
engineers generally are grateful to you 
for giving publicity to our attempts at 
holding the fort on the professional 
provisions of Taft-Hartley. 

With respect to the second para- 
graph of your article, however, may 
I point out that there are some slight 
variations from the facts in the situa- 
tion which are: 

1. The National Society of Profes- 
sional Engineers’ testimony before the 
Committees of Congress was not on 
behalf of the “member chapters” of 
the National Society of Professional 
Engineers but as protection for any 
and all societies or associations, etc, 
of engineers. 

2. Chapters (of the National Soci- 
ety of Professional Engineers) are not 
“subsidized by companies” but are 
made up of individual dues-paying 
members. 

For your further information, there 
is attached a copy of the testimony of 
the National Society of Professional 
Engineers before the Senate Commit- 
tee on Labor and Public Welfare. 
Identical testimony was presented be- 
fore the House Committee on Educa- 
tion and Labor. Incidentally, the 
labor legislation panel of the Engi- 
neers Joint Council, of which I am a 
member, is now considering a policy 
statement along the line of this testi- 
mony in support of the “freedom of 
association” principle which the en- 
gineering profession feels is necessary 
to avoid further stratification. 

Clarence T. Shock 
National Association of Professional 

Engineers 

Allentown, Pa. 
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Combustion Rate 
Anticipator 


for coordinated unit 
or system operation 


Here’s the ‘‘missing link”’ in automatic steam power 
plant control. It is a control system which adjusts 
combustion rate at the boiler the instant electrical 
demand changes . . . actually in advance of steam 
demand. Result: more uniform steam header pres- 
sure, less upset during load changes, more efficient 
unit and system operation. 


How is this accomplished? 


In all combustion systems, ultimate boiler combustion 
rate is determined by the final Kw demand. The 
Combustion Rate Anticipator, for the first time, pro- 
vides a direct link by initiating changes in boiler 
combustion rate directly from regulation applied to 
the turbine governor, as well as the actual generator 
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A NEW CONCEPT 
IN COMBUSTION CONTROL 


\ 


output. In this way, the Combustion Rate Anticipa- 
tor provides closer coordinated control of a boiler 
and turbo-generator unit. 

L&N’s experience on both generator load control 
and combustion control has made this integrated 
control system possible. This dual experience stands 
ready to apply the Combustion Rate Anticipator to 
your plant for improved unit or system operation. 

Leeds & Northrup Company, 4938 Stenton Ave- 
nue, Philadelphia 44, Pa. 


Ln 
LEEDS x NORTHRUP 


instruments automatic controls « furnaces 








backed by EXTENSIVE RESEARCH and SOUND ENGINEERING 
insure the ultimate in FIELD PERFORMANCE 


@ That is why Preformed Products are 
establishing new service standards for each of 
their applications ... conductor support armor, 
line-guards, tap armor, patch rods, splices, 
splice-shunts, dead-ends and guy-grips... 

Preformed Line Products Company has always 


based its products on sound engineering data pro- 


vided by one of the most complete laboratories 
created for the specific testing of electrical con- 
ductor and accessories related to modern design 
in the fields of transmission and distribution. 

The facilities of our Technical Department are 
at your disposal, both for inspection and to assist 


in resolving mechanical and electrical problems. 


PREFORMED LINE PRODUCTS COMPANY 


5349 ST. CLAIR AVENUE e 


CLEVELAND 3, OHIO 


TELEPHONE: CLEVELAND EXpress 1-3571 
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Tensile testing of wire used in Preformed esting dead. 


ends ¢, 
Armor Rods. or 


elevated temp Strength a) 
e. 


eratur 


Measuring dynamic stresses in a conductor 
at suspension point. 


in 
tice test conducted 
pic’ 


Salt (09 “Fite cabinet. 


Outdoor weathering racks in industrial 
corrosive atmosphere. 


SALES REPRESENTATIVES: 


dine 5 Sea 


C. B. Anderson Co., Tulsa @ Bergstrom-Verbarg Co., Minneapolis @ Vincent J. Brown Co., Buffalo @ Burns Electric Co., Pittsburg 


rgh @ Earl S. 
Condon Co., Los Angeles @ Cory and Crum, Indianapolis @ The Electrical Distributors Co., Philadelphia @ Engineer Sales Co., St. Petersburg 


JSG Electric Co., Chicago @ E. L. Flowers, Boston @ George R. Horne & Co., Dearborn @ Johnson Sales Co., Bay City @ H.L. Macon & Co., Atlanta, 
Peterson Co., Denver @ Elgin B. Robertson, Inc., Dallas @ Elgin B. Robertson Co., Houston @ K. M. Ryals Co., San Francisco @ Shaffer and Nelson, 
Portland, Seattle, Spokane @ M.H. Snyder & Sons, New York @ Curtis H. Stout, Little Rock, Memphis, New Orleans @ L. G. Wendegatz, Kansas Cify 


«.. ake sabi as iil cE a. - 
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WHAT THEY’RE SAYING 


_ At Industry Meetings 


Industrial Power Use 
Due for Upswing 


J. H. COATES, Ebasco Services, Inc. at 
joint power sales conference, Indus- 
trial Sales Committee, Southeastern 
Electric Exchange, and Industrial Power 
Heating Section, Edison Electric Insti- 
tute, Charleston, S. C. 





The American people will not be 
satisfied with anything less than a 
steady increase in their standard of 
living. Industry is going to have to 
find a way to increase its physical 
output the historical 344% per year 
without the benefit of a larger labor 
force. To obtain this major increase 
in physical output, it is estimated that 
industry will have to increase its use 
of electric energy 54%. This is a 
challenge—to industry and to power 
| salesmen. 

The industries that have been most 
lax in use of electric energy per man- 
hour have recently been showing 
some signs of awakening to the se- 
riousness of the problem. The manu- 
facturers of electric equipment and 
the utilities have a joint responsibility 
to further this awakening in the tex- 
tile, lumber, printing, food, stone, clay, 
and glass industries; the industries 
that will be experiencing difficulty in 
avoiding loss of personnel to the 
stronger growth industries. The chal- 
lenge is in our hands—to sell modern- 
ization and to sell electric moderniza- 

| tion. 


e (With BOWSER Hytro-VOlifier aman en 


| To Foreign Technicians 
In a single pass the Bowser Hyd lifier £. W. MEYERS, president, Trion, Inc, 
restores oil dielectric to 35 k.v.! after tour of world markets 


Throw open the doors of American 
This fully automatic process effectivel eves | technical learning to a world that 


volatile, corrosive acids, gases, dissol¥mm™l moise — “2"'S and desperately needs it. In no 


° : ‘ s way can we so effectively contribute 
ture and solids while the equipmen MGiIMS = to bettering the living standards of 


energized + + + Mo service interrupti peoples whose poverty now invites 
communism and wars. In no way can 
we so effectively create world markets 
for U.S. industry as by building a 
younger generation of foreign tech- 
nicians who are “sold on” American 
methods and equipment. For this 
country to contribute to the education 
of a sizeable number of foreign 
| youths of special ability would cost 
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KIMBLE 


Tempered Glass 


PIN-TYPE INSULATORS 


for E.E.I. classes |, Il, Ill 


. voltage ratings up to 13.5 kv 


EXCEEDS CLASS Iii SPECIFICATIONS 


Wet or dry, pick your flashover test, New 
Kimble Tempered Glass insulators show 
Hlashover resistance exceeding A.I.E.E. 
requirements. In puncture tests, too, 
Tempered Glass insulators are outstand- 
ing. It has proved impossible to puncture 
them in air, even under the most severe 
maximum voltage impulses applied. Four 
years of field testing on more than 500 
miles of line have produced no puncture 
failure. Even lightning surges have failed 
to damage them. 
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If it’s on the pin, it’s in service 


In the event of shattering due to severe 
mechanical shock, insulator disintegrates 
into many small, non-sharp fragments, 
Trouble shooters can locate broken insu- 
lators —fast. 

What's the secret? Tempering, a 
Kimble development in glass insulators 
that adds a new element to the many 
natural virtues of glass insulators. It’s a 
Kimble production method that gives 


Kimble insulators a hard-compression sur- 
face layer that makes them strong enough 
to meet the severe test required. This great 
strength saves installation time because 
it’s never necessary to loosen for line up 
with the conductor—they can always take 
another quarter-turn. 

Why not see how tempered glass can 
cut your line maintenance costs. Write 
for descriptiv e folder that gives complete 
details. Address: Kimble Glass Company, 
Dept. EW-7, Box 1035, Toledo 1, Ohio. 


KIMBLE GLASS COMPANY 


Toledo 1, Ohio—Subsidiary of Owens-Illinois Glass Company 


? 
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but a drop from the bucket ef funds 
poured out today in foreign aid. But 
it would repay us a_thousand-fold 
more than many aid projects. 


Trick Is To Sell 

Over Retail Counter 

G. W. ORR, Electric Housewares Division, 
John Oster Mfg Co, at convention of 


National Association of Electrical Dis- 
tributors 


Electric housewares move many 
miles to distributors’ warehouses, 
move still more miles to dealers’ 

| shelves; but what about the last 3 ft 

'—that short distance across the 
counter? That’s where the payoff—for 
all of us—really is. What are we doing 
about those final, fatal 36 in.? Let’s 
resolve to get right down to the firing 
line—the retail store—and really help 
the dealer push the merchandise across 
the counter. Remember, those last 3 
ft can keep the dealer, you, and the 
manufacturer on their feet. 


Universities Can 
Scrutinize Themselves 


JAMES R. KILLIAN, JR., president, 
Massachusetts Institute of Technology, 
commencement address, Cambridge, 
Mass. 


What we have to fear today is not 

public scrutiny, but the attitude that 

and so are pressure-creosoted poles! looks solely for the bad and ignores 
the overwhelmingly greater part which 

is good. The universities must not per- 
mit themselves to be infiltrated or cor- 
rupted by those who conspire against 
our government, but they must rid 
themselves of such by due process and 
full observance of civil rights. They 


. have demonstrated in the past that 
And remember this . . . creosote is / preservative , 
o is tho only p rvative that they can do this better than any other 


has kept wood sound and serviceable under severe conditions 
for more than 30 years. 


@ It is no problem to get dry, complaint-free pressure-creosoted 
wood poles. It takes creosote of proper specification for residue 
and proper pressure treatment. Your treater knows. He can 
treat wood with creosote so that it stays dry; and he is doing it 
every day. This is part of his constant effort to turn out an 
increasingly better and better product. 


agency. 


Specify pressure-treatment with creosote for all your poles. 
They are dry, clean, and they last and last. 


“The Era of Selling:” 
Newest Industrial Age 


KOPPERS COMPANY, INC., PITTSBURGH 19, PENNSYLVANIA H. C. BONFIG, vice president, Zenith 


Tar Products Division Radio Corp, at convention of National 
Association of Electrical Distributors 


DISTRICT OFFICES: Woodward, Ala. ° Chicago, Ill., 122 S. Michigan Ave. 
New York, N. Y., 350 Fifth Ave. : Boston, Mass., 250 Stuart Street S ; 
Los Angeles 5, Calif., 3450 Wilshire Blvd. - Pittsburgh, Pa., Koppers Building era of our industrial development— 

the era of selling. Unfortunately, too 


few people in business today realize 
this fact. We have always been known 
a. as a nation of salesmen and now we've 


got to earn that title all over again. I 
KOPPERS @ > a @) S O T . do not think it is an exaggeration to 
wy 


Today we find ourselves in the third 


All Standard Specifications 


say that much of the responsibility for 
the continued well-being of our econ- 


The Performance-Proved Wood Preservative omy now rests with us who sell. 
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How to prolong the life of wire 
and cable by proper storage 


Protect cables from the weather. Moisture is especially injuri- 

ous to fibrous coverings. When stored out-of-doors, if 

they become wet and then freeze, they will be weakened 

and the saturant will flake off. In humid weather, mold 
growth is accelerated, weakening the covering and making it 
easier to damage the cable during installation. (Rubber and 
thermoplastic insulated and jacketed cables may be stored 
under moderately humid conditions.) The larger sizes of 
fibrous covered and rubber jacketed cables and all lead- 
sheathed rubber insulated cables must be stored on reels 
which must be properly lagged—or the cable must be other- 
wise suitably protected against mechanical damage. Reels 
can be stored out-of-doors if the cable is protected against 
sun and weather, and the ends are properly sealed. 


Don’t expose wires and cables to extremes of temperature. Chemi- 
cal reactions occur at a higher rate at high temperatures 
than low. The greatest deterioration of low-voltage cables 
is due to chemical changes, oxidation or internal changes 
in the compound itself. Never store reels in the boiler 
room unless you use a fan to blow hot air away from the 
wires and cables. It’s best to store cables at room temper- 
atures indoors out of direct sunlight. Rubber insulated 
cables may be stored and handled without damage at 
the lowest temperatures ordinarily encountered, but 
thermoplastic synthetic insulated cables should not be 
handled at temperatures below -10 C. (14 F.) 


"=U 7 


harm the cables, reel flanges and lagging. Sound reels the axis either horizontal or vertical. To save space, they 

are easier to handle and there is less chance of injury to may be stacked, but not more than 5 coils in height— 

the cable as it is removed from the reel. otherwise there is harmful pressure .on the insulation. 
Don’t remove brown paper or box that protects against dust 
and light until used. 


3 Reels should be kept off the ground, so that moisture will not 4 Coils should be stored one layer deep on the floor or shelves, with 


never be bent to a diameter less than I.P.C.E.A. recommended diameters. 

Never let coils or reels drop more than a few inches. Always roll a reel in the 

direction indicated by the arrow on the flange. When rolling an unlagged 
reel, put planks under the flanges to avoid pressure on the cable. Coils, reels and 
s a always be rotated when wire and cable is removed to avoid twisting 
the cable. 


FREE REPRINTS OF THIS PAGE ARE AVAILABLE. WRITE TO ADDRESS BELOW. 


UNITED STATES RUBBER COMPANY < 


Electrical Wire and Cable Department 
ROCKEFELLER CENTER + NEW YORK 20, NEW YORK 


b Rubber insulated fibrous covered, rubber jacketed or lead-sheathed cables in storage should 
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Three Benefits from‘ Off-peak Control 


of Electric Water Heaters 


By 1960 the electric water heater 
load will double, annual sales of 
electric water heaters will be an 
estimated 1,800,000, and the total 
annual water heater load will be 
nearly 35 billion KW hours. 


OPPORTUNITIES IN 
OFF-PEAK CONTROL 


The question: how can expanding 
water-heating loads be added most 
economically to existing systems? 

The answer: off-peak control of 
electric water heaters by time 
switch or 720-cycle. 


RELEASED SYSTEM CAPACITY 


Let’s assume that there are 20,000 
electric water heaters on a system. 
Multiply this number by 0.6 (the 
average KW demand per heater) 
and get the number of KW’s re- 
leased in the distribution system: 
approximately 12,000 KW’s. Now 


apply the formula to your system 
and see how much capacity off- 
peak control can release for you. 


LOWER INVESTMENT COSTS 


Installed new capacity costs, per 
0.6 KW, approximately $300. But 
off-peak control eliminates the 
need for new capacity to handle the 
growing water heater load. It costs 
$25 to $50 per heater or 0.6 KW. 


INCREASE SYSTEM 
LOAD FACTOR 

For example: a substation serves 
100,000 customers. 10,000 have 
water heaters and 30,000 have elec- 
tric ranges. Assuming an average 
load of 50,000 KW and a peak load 
of 90,000 KW (without control), 
load factor (the ratio of average 

load to peak load) is 56%. 
But if the 10,000 water heaters 
are controlled from 5-10 P.M. (see 


chart, lower right) the peak load is 
reduced by 10,000 X0.6 per heater, 
or 6000 KW. Peak demand is 
lowered to 84,000 KW. Load 
factor is 60%—a 7.1% improve- 
ment in system efficiency. 


TWO TYPES OF CONTROL 


The two most popular methods 
of control are time switch and 720- 
cycle. A system study is necessary 
to determine which type of control 
is most applicable. 


FOR MORE INFORMATION 
Call your General Electric Appa- 
ratus Sales Office, where a G-E 
representative will be glad to 
discuss off-peak control in terms 
of your system. Ask about the G-E 
color slidefilm on off- -peak control. 
Or write for Bulletin GEA-5819 to 
Section 603-156, General Electric 

Co., Schenectady 5, New York. 
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RELEASE SYSTEM CAPAC- 
ITY. Multiply the number of 
water heaters on your system 
by 0.6 (average KW demand 
per heater) and find out how 
many KW’s could be released 
in your system. 


LOWER INVESTMENT 
COSTS. Where pronounced 
peak loads occur it is not 
necessary to install new ca- 
pacity—off-peak control costs 
only $25-$50 per heater. 


INCREASE SYSTEM LOAD 
FACTOR. With off-peak con- 
trol more kilowatt hours can 
be sold without exceeding 
a given peak demand, and 
the return on system invest- 
ment is greatly increased. 
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oe te | be 
a 12,000 KW RELEASED 
SYSTEM CAPACITY 


PEAK WITH WATER 
HEATERS UNCONTROLLED 
j 


TYPICAL LOAD CURVE IN AREA USING 20,000 WATER HEATERS 


ADDED 
CAPACITY 
$318% 


GENERATION $135 


OFF-PEAK 


> rr ee CONTROL 
CN 595% — 1590 
———_—__— “aL - 


aan INSTALLATION 
AMORTIZATION uC AMORTIZATION 


um MAINTENANCE 


COMPARISON OF SYSTEM INVESTMENT COSTS PER NEW WATER HEATER 


TYPICAL SUBSTATION DAILY LOAD CURVES 


LOAD FACTOR= $55 =60% 


TIME P.M. 





NEWS ABOUT PEOPLE 


Hulswit Elected President... 


. . . of Rockland L&P to succeed the late Fremont L. Lovett. 
Utility's top executive is elevated from post of vice president 


CHARLES L. HULSWIT 


Charles L. Hulswit has been elected 
president of Rockland Light & Power 
Co, Nyack, N. Y., and its subsidiaries, 
Rockland Electric Co and Pike County 
Light & Power Co. 

Hulswit, who was also elected a 
director of the two subsidiaries, suc- 
ceeds the late Fremont L. Lovett 
(EW, June 29, p 148). 

Formerly a vice president and 
director of the parent company and 
vice president of the two subsidiaries, 
Hulswit joined Rockland Light & 
Power last year when the Rockland 
Gas Co, Inc, was acquired by the 
power company. 

He had served the gas company as 
president since 1937. 


Bacon Heads Canadian Group 


Charles I. Bacon, vice president and 
general manager of Cornwall (Ont.) 
Street Railway Light & Power Co, 
Ltd, has been elected president of the 
Canadian Electrical Association for 
1953-54. Bacon, who recently served 
the association as vice president, suc- 
ceeds F. L. Lawton, Saguenay Power 
Co. 


The association has also elected the 


CHARLES |. BACON 
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foliowing vice presidents: V. A. Ains- 
worth, general manager, Maritime 
Electric Co, Ltd, Charlottetown, 
Prince Edward Island; J. A. Page, 
vice president and general manager, 
Southern Canada Power Co, Mon- 
treal, Que.; and A. W. Howard, 
general manager, Calgary (Alta.) 
Power Co, Ltd. B. C. Fairchild was 
re-elected managing direcior and W. 
Booth, Shawinigan Water & Power 
Co, Montreal, treasurer. 

Bacon joined Cornwall Street Rail- 
way L&P as assistant manager in 
1938, becoming manager four years 
later. Earlier this year he was ap- 
pointed vice president and general 
manager. 


Paul A. Wassmansdorf, since 1949 
advertising manager for all General 
Electric Co’s small appliances, has 
been named advertising manager of 
the company’s Major Appliance Divi- 
sion. He replaces John G. Porter, new 
manager of GE’s Home Bureau. 


J. S. Thompson, A. A. Browne, and 
T. Challoner have been appointed to 


the board of directors of Federal 
Electric Products Co, Newark, N. J. 
All three are executives of Pacific 
Electric Manufacturing Corp, San 
Francisco, recently acquired by Fed- 
eral Electric. Thompson is president; 
Browne, general manager; and Chal- 
loner, vice president and secretary- 
treasurer. 


William L. Borden, formerly executive 
director of the Joint Congressional 
Committee on Atomic Energy, Wash- 
ington, D. C., has joined Westing- 
house Electric Corp as a staff mem- 
ber of its planning committee. 


Donald I. Bohn, chief electrical engi- 
neer for Aluminum Co of America 
since 1945, has been named head of 
the firm’s special electrical develop- 
ment engineering work. Louis N. 
Grier, assistant chief electrical engi- 
neer, has been made chief electrical 
engineer to succeed Bohn. Both Bohn 
and Grier have been with Alcoa for 
more than 30 years. 


WILLIAM W. EGE 


William Ege Promoted 


William W. Ege has been named 
vice president in charge of Copper- 
weld Steel Co’s Wire and Cable Divi- 
sion to succeed William J. Mcllivane, 
who has resigned. Mclivane will be 
retained as a consultant to the presi- 
dent of the company. Ege, with Cop- 
perweld for over 27 years, was vice 
president and chief engineer prior to 
this new assignment. Before that he 
was vice president in charge of sales. 
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The World’s Largest Stocks 


Certified Quality—Carbon, Alloy, Stainless 


Fifteen Plants from Coast to Coast 


Metallurgists and Veteran Steel Men 


Sawing, Shearing, Flame Cutting 


Immediate Shipment 


This is 
RYERSON STEEL SERVICE 


PRINCIPAL PRODUCTS IN STOCK: CARBON, ALLOY AND STAINLESS STEELS * BARS * STRUCTURALS © PLATES © SHEETS 
TUBING * METAL WORKING MACHINERY AND TOOLS ¢ GLYCO BABBITT METAL * RYERTEX PLASTIC BEARINGS 


JOSEPH T. RYERSON & SON, INC. PLANTS AT: NEW YORK * BOSTON © PHILADELPHIA * CINCINNATI * CLEVELAND « DETROIT 
PITTSBURGH * BUFFALO « CHICAGO + MILWAUKEE « ST. LOUIS * LOS ANGELES * SAN FRANCISCO + SPOKANE « SEATTLE 
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The Fidelity Sinfra Knitter covers wire and cable 
at 30 feet a minute. Yarn coverage accurately 
controlled, tension devices simplified. Machine 
fully equipped with automatic electric stop 
motions. 


Write today for Catalog W on Fidelity Sinfra 
Knitters for wire and cable coverings. 

When in the Philadelphia area, see Fidelity 
Sinfras in operation in the new showroom at 
our plant. 


*APPROVED BY UL, ASA, AAR, CSA 


Designers and Builders of ’ Intricate, Moti rnhion Ya 


SINCE 1911 


FIDELITY MACHINE COMPANY, INC. 


3908-18 FRANKFORD AVENUE, PHILADELPHIA, PA. 


| Manwaring Is Elected 
|New President of IES 


| Newly elected officers of the Illu- 
minating Engineering Society will take 
office Oct. 1. They are: 

President, A. H. Manwaring, ex- 
ecutive vice president, Philadelphia 

| Electrical & Manufacturing Co; vice 
president, R. F. Hartenstein, superin- 
tendent of electric and steam heating 
sales, Ohio Edison Co; and general 
secretary, M. N. Waterman, assistant 
manager of commercial engineering, 
Lamp Division, Westinghouse Electric 
Corp, Bloomfield, N. J. Kirk M. 
Reid, section head of General Electric 
Co’s Engineering Division, Cleveland, 
was re-elected treasurer and D. M. 
Jones, eastern Canadian representa- 
tive for Curtis Lighting of Canada, 
Ltd, will finish the second year of a 
two-year term as vice president. 

Manwaring, who has just com- 
pleted a two-year term as the society’s 
vice president, succeeds Prof Everett 
M. Strong of the School of Electrical 
Engineering at Cornell University, 
Ithaca, N. Y. 

After serving four years with Phila- 
delphia Electric Co, Manwaring joined 
Philadelphia E&M in 1938, becoming 
its executive vice president in 1944. 


Assigned to New Posts 


Sprague Electric Co, North Adams, 
Mass., has appointed Dr Wilbur A. 
Lazier as vice president and technical 
director in charge of the firm’s re- 
search and engineering and has ad- 
vanced Neal W. Welch from director 
of sales to vice president in charge of 
sales. Dr Preston Robinson, former 
head of the research and engineering 
department and a member of the 
board of directors, will continue to 
serve Sprague as a consulting engi- 
neer. Sprague has also elected Paul 
J. Crittenden and Hollis R. Wagstaff 
assistant treasurers of the firm. 


2 Inco VPs Appointed 


John A. Marsh, assistant vice presi- 
dent and manager of the operating 
department of International Nickel 
Co, Inc, has been named a vice presi- 
dent of the company. Marsh, who is 
in general charge of all plant opera- 
tions in the United States, was named 
manager of the operating department 
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TeV MDa Tati ae 
and Research Pay Off 


Again With 
94% Efficiency of 
CMM yes 


Baldwin’s continuing research, combined with experience 
in designing and building all types of turbines from as 
early as 1825, is paying a big dividend to the Corps of 
Engineers at its Center Hill and Wolf Creek Dams. 

Initial tests of one of three 62,500 hp vertical Francis- 
type turbines at Center Hill showed a maximum attained 
efficiency (at 105.9 rpm and 160 foot head) of 94%... 
one of the best efficiency records ever obtained for Francis- 
type units. Since the six Baldwin-built turbines for Wolf 
Creek are identical, the Corps of Engineers has the benefit 


In Baldwin's fully 
equipped hydraulic 
laboratories, this cavi- 
tation equipment en- 
ables Baldwin engi- 
neers to study this 
destructive phenome- 
pon under a variety 
of conditions, 


Here is the one-piece, 
127,200 Ib. 186% in. 
runner for the Baldwin 
62,500 hp Francis-type 
turbine at Center Hill and 
Wolf Creek Dams. 


of similar high efficiency for its two Cumberland River 
Valley hydro-electric plants which will generate about 1218 
million kwhr each year. 

Whatever your hydro-electric project, Baldwin engineers 
will be glad to put their vast experience and resources at 
your service to help you get top performance. Experienced 
with all four basic type of turbines . . . Francis, Kaplan, 
Pelton Impulse and Propeller . . . they can give you an 
unbiased opinion of the type best suited to your flow 
and head conditions. 


For details about Baldwin research and some interesting turbine installations, please write for 
Bulletin 1000 to Department 5109, Baldwin-Lima-Hamilton Corporation, Philadelphia 42, Pa. 


BALDWIN - LIMA -HAMILTON 


Philadelphia 42, Pa. ¢ Offices in Principal Cities 
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Third Hand 
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UTICA “Cushion Throat” 
em me le 
tight after wire is cut! 


It's simple but plenty effective! The 
cushion is tough, rubbery red Plastisol 
bonded right beside the cutting edge. As 
the pliers close, the cushion grips the short 
end of wire, holding it tightly. 

The “Cushion Throat” is specially 
valuable in electronics work...makes cuts 
inside chassis without danger of wire snips 
falling into set. Grips spring or hard wire 
too—safety feature keeps wire from flying! 
Order from your distributor! 


Only $1 list additional—applied 
to most UTICA diagonal or 
side-cutting pliers. 


EXCLUSIVE 
UTICA PATENT 


OTICA 


“Cushion Throat” 
Pliers 


UTICA (when refer- 
ting to hand tools) is 
a trade mark regis- 
tered in the U.S. 
Patent Office. 


DROP FORGE AND TOOL 


CORPORATION 


Aa NEW YORK 


IT PAYS TO BUY QUALITY TOOLS 
The world’s best tools are made in U.S.A. 


162 


in January, 1952, and was elected an 
assistant vice president in May of that 
year. In addition, J. Roy Gordon has 
been elected vice president and gen- 
eral manager of the Canadian opera- 
tions of International Nickel Co of 
Canada, Ltd, to succeed the late R. 
Leslie Beattie (EW, June 29, p 150). 
Gordon has served as assistant vice 
president since 1947 and assistant gen- 
eral manager of the Canadian opera- 
tions under Beattie since 1952. 


Engineering Changes 
Made by Western Mass. 


Western Massachusetts Electric Co 
has announced the following person- 
nel changes in its Engineering De- 
partment: 

William L. Vest, Jr, formerly elec- 
trical engineer, becomes mechanical 
engineer with responsibility for direc- 
tion and supervision of the work of 
the Mechanical Engineering Division. 
Walter S. Scheering, formerly elec- 
trical equipment engineer in the Elec- 
trical Engineering Division, now fills 
the post of electrical engineer, assum- 
ing responsibility for supervision and 
direction of the Electrical Engineering 
Division’s work. 

John E. Welch, who has been with 
the utility since 1928, is the new elec- 
trical equipment engineer and super- 
visor of the electrical equipment 
section, the position formerly held by 
Scheering. 


Ross P. Blodgett has been appointed 
executive vice president of Tuttle & 
Kift, Inc, Chicago, manufacturer of 
electrical heating equipment. Blod- 
gett, formerly vice president, joined 
Tuttle & Kift in 1940 as assistant 
chief engineer. 


J. H. Hayner, former Atomic Energy 
Commission executive, has been made 
head of the newly established Atomic 
Energy Division of Kaiser Engineers, 
Oakland, Calif., engineering and con- 
struction firm. Hayner served for 
five years as chief chemical engineer 
of AEC’s Division of> Engineering. 


Edward A. Campbell has been ap- 
pointed manager of the Better Light 
Better Sight Bureau, New York, to 
succeed John H. Ronayne, who has 
joined the advertising staff of General 
Electric Co’s Lamp Division, Cleve- 


land. Prior to joining the bureau, 
Campbell was associated with Cald- 
well-Clements as managing editor of 
Television Retailing magazine. In his 
new post with GE, Ronayne will be 
engaged in a variety of lamp lighting 
promotional activities. 


H. H. Gorrie, assistant chief engineer 
of Bailey Meter Co, has been made 
chief engineer directly in charge of 
the firm’s engineering activities. 
With Bailey Meter since 1927, Gorrie 
became assistant chief engineer in 
1944. 


Edward H. Fredrick has been named 
assistant general manager of Dyna- 
matic Corp, Kenosha, Wis., a sub- 
sidiary of Eaton Manufacturing Co, 
Cleveland. Fredrick joined Dyaama- 
tic in 1949 as chief application 
engineer, a post he held until the 
present promotion. Prior to this he 
was associated with Allis-Chalmers 
Manufacturing Co, where he served 
in various capacities in the electrical 
engineering department until he was 
made application engineer in 1943. 


OBITUARY 


Forrest E. Ricketts, 75. a retired vice 
president of Consolidated Gas Elec- 
tric Light & Power Co of Balimore, 
Md., died July 3. Rickets joined the 
Baltimore utility in 1905 as an elec- 
trician. After serving first as chief 
operator of electric stations and later 
superintendent of that department, 
he was appointed director of the in- 
tersystem power utilization bureau. 
He had served the utility as vice 
president for eight years prior to his 
retirement in 1946. 


Edward Tiedeman, 46. assistant su- 
perintendent of the Aberdeen (S. D.) 
Division of Northwestern Public 
Service Co, Huron, S. D., was killed 
in an automobile accident near Sacra- 
mento, Calif., July 1. 


Fred Comstock Boyce, 84, board 
chairman and retired president of 
D. J. Murray Manufacturing Co, 
Wausau, Wis., died June 28 at Mil- 
waukee. He retired last April as presi- 
dent of the company to become chair- 
man of the board of directors. At 
the time of his death he was vice 
president of Wisconsin Paper & 
Products Co, Milwaukee, a paper 
wholesale concern. 
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For example, take a 430 
ampere load at 40°C Ambient 
temperature. To use type RH cable, 
an 800 MCM is required but with 
Rockbestos A.V.C. (AVA), a size 500 
MCM cable carries the same load and 
is 38% smaller. 


Three 800 MCM type RH cables re- 
quires o 4” conduit, while with Rockbestos 
A.V.C. (AVA), a 3“ conduit does the job. 
What's more, the quicker, easier han- 
dling of lighter-weight Rockbestos A.V.C. 


(AVA) reduces labor costs substantially. heen, ae ee 


CONSTRUCTION THAT 


Compared size for size, Rockbestos a 
B MAKES THE DIFFERENCE 


A.V.C. (AVA) helps you increase capacity 
simply by rewiring old conduits. No new 
larger conduit, fittings and accompany- 
ing labor are needed. 


DE 3 


To get the full story on the practical 
advantages of Rockbestos A.V.C. (AVA) 
high ampere cable— write for the book- 
let ““—Cut Cable Costs.” 


(919991 as 


| 


ROC « S ESTOS PRODUCTS CORPORATION 


NEW HAVEN 4, CONNECTICUT 


® YEW YORK e CLEVELAN 
HICAGC PITTSE 


You can get life-long 
dependable service 
under severe operat 
ing conditions because 
these walls of impreg 


nated felted asbestos 


Wr On Led ahd | 


permanently resist 
heat and moisture, 


mechanical damage 


- p * 7 5 : and effectively se 
..- Your bell bay : the high dielect 
r varnished cambric 


tapes from deteriora 


tion 
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MANUFACTURERS & MARKETS 


African Aluminum Project... 


... is planned by institute to be composed of 5 Western European 
countries. Unit aims to boost output to 100,000 tons annually 


In an attempt to utilize the vast 
hydroelectric resources of French 
West Africa, five western European 
countries are planning the formation 
of an institute for research and de- 
velopment of aluminum in Africa. 
The five countries are France, West- 
ern Germany, Italy, Belgium, and the 
Netherlands. 


100,000-Ton Goal . . . The institute, 
to be known as Societe Europeenne 
de Aluminium de Guinee, aims to 
increase the output of African bauxite 
from 30,000 tons to 100,000 tons a 
year. The organization expects to 
utilize the bauxite deposits of Dabola 
and Friguiagbe and iron ore deposits 
of Farmoriah for the production of 
military and civil aircraft, 250-ton river 
barges for navigation of the Dark 
Continent’s waterways, and aluminum 
prefabricated houses for the natives. 

Power for the new aluminum plant, 
which is to be located near the Kon- 
koure waterfall, will come from the 
new barrage on the Samou River, 
some 60 miles east of Conakry. This 
hydroelectric plant, slated to supply 
some 25,000 kw, is the first of a 
series of several similar installations. 
If current French and German proj- 
ects materialize, the territory will 
provide about 450,000 kw within the 
next ten years. 

Cost of the organization, estimated 
at 50 billion French francs ($142,- 
857,000), is to be covered to one- 
third by the governments of the five 
participating countries and to two- 


thirds by banks and private investors. 
It is also reported that no industrial 
group today holding interests in alu- 
minum will be permitted to adhere 
to the society. 


Refined Copper Stocks 
Increase During June 


Stocks of refined copper held in the 
United States by members of the Cop- 
per Institute, Inc, at the end of June 
totaled 58,126 tons, an increase of 
5,364 tons over the 52,762 tons held 
on May 31. 

During June deliveries to domestic 
fabricators decreased to 139,520 tons 
compared with deliveries of 146,215 
in May. Refined production, however, 
increased to 124,480 tons from 117,- 
929. 

Outside the United States refined 
stocks amounted to 147,234 tons on 
June 30, an increase of 260 tons over 
the 146,974 tons on May 31. June 
deliveries dropped to 61,682 tons 
from 63,215 in May and refined pro- 
duction was 97,235 tons compared 
with 102,903. 


General Electric Reports 
Big Sales Volume, Profit 


General Electric Co’s sales for the 
first six months of 1953 totaled 
$1,560,448,000. This represents a 
record total for the period and an 
increase of 33% over the sales total of 


MANUFACTURERS’ EARNINGS 


Period 
Company Months Ended 
Avco Manufacturing , 
Gould-National Batteries. . 
Johns- Manville 
Johns-Manville 
Kaiser Aluminum & Chemical. 3 
Kaiser Aluminum & Chemical. 12 
Monsanto Chemical 6 
Orangeburg Manufacturing 24wks June 


Notes—(a) Based on shares now outstanding. 


Earnings Per 
Net Income Common Share 
1953 1952 1953 1952 


$3,315,897 $3,542,928 $ 35 

3,167,259 2,866,483 93 8 2: 
6,413,358 5, 408 810 2.02 2 
11,356,849 11,917,197 3.58 3 
2,661,000 2,478,000 67 
6,571,000 492,000 56 3 
13,503 974 100,852 2.51 2 
305,131 209 ,056 92 
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$1,171,202,000 for the same period 
in 1952. 

Net earnings for the first six months 
amounted to $75,417,000, equal to 
$2.61 per share of common stock, an 
increase of 32% over the earnings of 
$57,119,000, or $1:98 a share, for 
the same period last year. 

Pres Ralph J. Cordiner said the 
result was estimated on the basis of 
extension of the excess profits tax. 

The GE official attributed the in- 
crease in overall sales volume to im- 
proved business in virtually all the 
company’s operations. He stated that 
three factors in particular stood out. 
The first was the steady progress in 
heavy apparatus business, reflecting 
both the continuing expansion of the 
nation’s electric utilities and GE’s in- 
creased production facilities to meet 
the demand. The second factor was 
a marked improvement in con- 
sumers’ goods sales compared with 
this time last year, while the final factor 
was a further increase in output of 
defense products. 

The company’s sales for the second 
quarter of 1953 totaled $782,629,000 
compared with $610,645,000 during 
the second quarter of last year. Net 
profit for the second quarter came to 
$41,568,000, equal to $1.44 per 
share, compared with $28,095,000, 
equal to 97¢ a share, for the like 
period in 1952. 


MANUFACTURING BRIEFS 


Combustion Engineering, Inc, has es- 
tablished a Nuclear Power Division 
to handle its projects involving de- 
velopment of equipment for nuclear 
power generation. Head of the divi- 
sion will be David M. Schoenfeld, 
who will report to W. H. Armacost, 
vice president in charge of engineer 

. . Walter Kidde Nuclear Labora- 
tories, Inc, has received a contract 
from AEC to make a designed study 
of a nuclear power plant for use in 
an isolated high-cost power area. 


Aluminum Co of America and Kaiser 
Aluminum & Chemical Sales, Inc, 
have increased their prices on alu- 
minum ingot a full cent to 2142¢ a 
lb and have upper pig aluminum a 
half-cent to 20¢ a Ib. 
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\. wonder *““MULTICLONE” is the leading name 
in the centrifugal recovery of fly ash from all types 
of gases, hot or cold. 


CO A 


No other mechanical recovery equipment has so 
many years of fly ash recovery experience behind it 
...or has such uniformly high collecting efficiency 
...or provides so many other money-saving, space- 
saving advantages as MuLTICLONE. The four advan- 
tages outlined below are by no means the complete 


MULTICLONE story, but are typical of the vital savings 


found exclusively in MULTICLONE equipment .. . 


In fly ash recovery 


MULTICLONE 


DISCHARGE 


COLLECTORS 


and only Multiclones 


give vital advantages 
like these... 


Long and 
narrow 


FREE INFORMATIVE BOOKLET 

This 32 page booklet outlines the basic principles of 
centrifugal dust recovery and shows the many ways 
MULTICLONE advantages assure higher recovery at 
lower overall costs. A free copy of this booklet will 
gladly be sent on request. Write today! 


Before you decide on any recovery equipment be sure to get complete infor- 
mation on MULTICLONE advantages. A letter, wire or phone call to our nearest 
office places this information in your hands without obligation. Get all the 
facts and you will get MULTICLONE Collectors! 
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Uniformly High Recovery: 

MULTICLONE’s multiple small 
diameter tubes—made possible 
by its exclusive vane design— 
whirl the dirty gases with greater 
centrifugal force, thus throwing 
out not only the large, medium 
and small particles, but also a 
high percentage of the extremely 
small particles of 10 microns and 
less. This, coupled with the fact 
that there are no pads or filters 
to become choked with recovered 
material, results in a more com- 
plete recovery of all suspended 
materials from the gas stream. 


Maximum Adaptability: 

In addition to its unusual com- 
pactness, the MULTICLONE is also 
unusually adaptable to various 
installation requirements, Where 
head room is low it can be in- 
stalled with side-inlet side-outlet 
connections. Where side clear- 
ances are restricted, it can be in- 
stalled with side-inlet top-outlet 
connections. In addition, without 
changing capacities, the shape 
of the unit can be varied —long 
and narrow, short and wide, or 
square—to fit restricted spaces 
...and its single-inlet single- 
outlet duct requirements permit 
greater flexibility and simpler 
installation. These savings slice 
installation costs, space require- 
ments and insulating expense. 


Space-Saving Compactness: 

Plant space costs money —so be 
sure to check space requirements 
carefully. As shown in the ac- 
companying chart, the MuLti- 
CLONE requires less floor space 
and less cubic space than any 
other unit of comparable capac- 
ity and performance. Translate 
these savings into today’s high 
costs for plant space and you 
readily see the great importance 
of this one MULTICLONE advan- 
tage alone! Reletive 


Space Requirements 
In Sq. Ft. In Cu. Ft. 


[ Multicione 7 100 To 
[Cottector A] 2.1 | 18 | 
[Collector B | 5.9 [3.2 | 
| Cottectorc [| 6.8 1 3.9 | 


Make 


Minimum Maintenance: 


The MULTICLONE 

has no high speed 

moving parts to re- 

pair or replace... 

no pads or filters to 

clean or renew... 

nothing to choke the 

gas flow or increase 

draft losses as suspended mate- 
rials are recovered. MULTICLONE 
draft losses remain uniformly 
low at all times. Further, the re- 
covered material from an entire 
bank of tubes is collected in a 
single hopper—far easier to 
service and maintain than the 
multiple hoppers of conventional 
cyclone units. 


WESTERN 


CORPORATION 


ENGINEERS. DESIGNERS 2 WANUPACTURERS OF EQUIPMENT FOR 
COLLECTION OF SUSPENDED MATERIALS FROM GASES & LIQUIDS 


Main Offices: 1004 WEST NINTH STREET, LOS ANGELES 15, CALIFORNIA 
CHRYSLER BLDG., NEW YORK 17 * 1 .N. Lo SALLE ST. BLDG., CHICAGO 2 
1429 PEACHTREE ST. N_E., ATLANTA 5 « HOBART BLDG., SAN FRANCISCO 4 
PRECIPITATION CO. OF CANADA, LTD., DOMINION SQ. BLDG., MONTREAL 





HANDY 
ANDY SAYS, 


DUxSsEAL is a nonhardening ad- 
hesive plastic compound made with 
an asbestos base. It is the ideal gen- 
eral utility sealing and caulking com- 
pound for duct openings, potheads, 
bushings, terminal boxes, and for 
filling multi-wire contact boxes in- 
doors. Use it like putty, just as it 
comes from the handy package, for 
smooth, workmanlike jobs. 
Duxseal stays plastic—will not 
slump, melt or run under ordinary 
temperatures. Clings to duct walls 
and cables but flexes with expansion 
and contraction. It is unaffected by 
water and gases, does not react with 
rubber, metals or painted surfaces. 
For full information write Johns- 
Manville, Box 60, New York 16, 
N. Y. In Canada, 199 Bay St., 


Toronto 1, Ontario. JM 


Johns-Manville . — 
SEALING COMPOUNDS, 
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Construction of a one-story plant at 
Duluth, Minn., to service and repair 


, electrical equipment, has been started 


by Westinghouse Electric Corp. Slated 
for completion by this October, the 
140-ft long plant will be equipped to 
repair or rebuild any heavy electrical 
product, including industrial, farm- 
ing. and mining electrical apparatus. 


SALES ASSIGNMENTS 


COMPANY STAFFS 


Westinghouse Electric Corp’s Apparatus 
Division has named Vice Pres Robin 5S. 
Kersh manager of its Northeastern Region. 
which consists of the New England and 
Eastern apparatus sales districts. In addi 
tion to his regional responsibility, Kersh will 
also hold the position of manager of the 
Eastern district with headquarters at New 
York, and Edward C. Delano will remain 
as manager of the New England district. 
which is headquartered at Boston. The 
Eastern district includes New York State 
and parts of Pennsylvania and New Jersey. 
The New England district consists of Con- 
necticut, Maine, Massachusetts, New Hamp- 
shire, Rhode Island. and Vermont. 


Southern States Equipment Corp, 
Hampton, Ga., has appointed Frederic S. 
Bacon as its representative in Maine, New 
Hampshire, Vermont, Massachusetts, and 
Rhode Island. He formerly was associated 
with Gamewell Co, Rockbestos Products 


Corp, and Westinghouse Electric Corp. 


Baldwin-Lima-Hamilton Corp’s Eddvy- 
stone Division has appointed as district 
manager of its St. Louis district sales office 
L. A. Hester, formerly acting manager of 
the district. 


Graybar Electric Co, Inc, New York, has 
appointed John W. Peterson manager of its 
new Green Bay, Wis., branch. which is 
scheduled to open about Aug. 17. Peterson, 
who joined Graybar 18 years ago, has 
served as manager of lighting sales at 
Chicago since 195]. Ralph Wetherm, an 
electrical engineer, will be operating man- 
ager of the new branch, which is located at 
1140 N. Irwin Ave. 


General Electric Co’s Apparatus Sales 
Division has announced the following dis- 
trict appointments: For the New York dis- 
trict with headquarters in New York City: 
H. A. Davis, manager of sales; A. M. Wain- 
wright, manager of apparatus product sales; 
J. A. Uttal, manager of component prod- 
uct sales; E. G. Dudley, manager of 
sales, New York office; E. R. Cotton, man- 
ager of electric utility sales, New York 
ofice; W. A. Raines, manager of industrial 
sales, New York office: and H. M. Bardin, 
manager of government sales; For the 
Empire district, Syracuse. N. Y.: R. A. 
Osborne, manager of sales: H. C. Lindberg, 
manager of engineering; E. H. Aussicker, 
manager of apparatus and component prod- 
uct sales; For the New England district, 
Boston: A. R. Whenman, manager of elec- 
tric utility sales, Boston office; and R. P. 
Rice, manager of industrial sales; Boston 
ofice; For the Central district, Chicago: 
S. M. Vance, manager of sales; G. D. 
Downing, manager of apparatus product 
sales; J. M. McNulty, manager of com- 


Tel 


CONNECTORS 


SAVE YOU 50% IN COST! 


THEY‘RE SOLDERLESS .. . V CORRU- 
GATIONS CLAMP WIRES SECURELY 
. . . HAVE NO SEPARATE PARTS 
. . . REQUIRE ONLY SCREWDRIVER, 
WRENCH OR PLIERS TO INSTALL! 


ELECTRICAL FITTINGS 
__ FOR WIRE and CABLE. 


Safe, Easy to Use 
Long Lasting... 


bal aa 
Pear-shaped 


Alice 


Tu eee et 


ew ea Sh 
THROWING 
AAs 


@ Tested, prover; the ARco 


Hand-Line Throwing Weight 


Cross section shows reduces personal injury and 
lead core; sponge property damage. Has lead 
rubber sheath; metal core inside 
eyelet. 


sponge rubber 
shell, coated with black 
rubber. Size — 414" x 3’. 
Weight — 13'/2 oz 

Write or wire for volume 
prices. Literature available 
on request 


Anything can be covered with RUBBER — by ARco 


AUTOMOTIVE RUBBER CO., INC. 
8603 Epworth Blvd. @ Detroit 4, Mich. 
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_. ENDED WITH CMU 


Powerful Du Pont CMU kills weeds 
and grass and prevents regrowth 


Save labor ard simplify weed 
and grass control with Du Pont 


' ad CMU. Aslittle as 1 to 114 pounds 
a per 1000 square feet . . . 40 to 60 


pounds per acre. . . can get rid of weeds and 
grass for an entire growing season or longer. 
It gives you new efficiency in cutting down 
maintenance and fire problems caused by un- 
wanted vegetation. Use CMU around power 
plants, substations, pole yards, signs and 
parking areas. 


e Kills most kinds of weeds ard grass and 
prevents regrowth. It works through the roots 
... just spray it on the ground. 


TO GET THIS BOOKLET 
SHOWING RESULTS WITH 
CMU, fill in coupon at right. 


BETTER 


REG. u.s. paT.OFF 


THINGS FOR BETTER LIVING 


.. THROUGH CHEMISTRY 
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e Eliminates fire hazards caused by un- 
wanted vegetation. 


e Saves work. One easily applied spray takes 
the place of laborious hand cutting, mowing, 
sprecding of bulky chemicals or use of re- 
peated weed sprays. 


e Cuts maintenance and depreciation costs. 
Prevents weeds from fouling up equipment, 
keeps the way clear for outdoor work of any 
kind. Destroys cover for rodents and other 
vermin. 


e Non-flammable, non-volatile, non-corro- 
sive. Comes as a wettable powder to mix 
with water. 


E. I. du Pont de Nemours & Co. 
Grasselli Chemicals Department 
Wilmington, Delaware 


(Inc.) 








AGE FENCE <z 


AMERICA'S FIRST WIRE FENCE 


EVERY STEP IS QUALITY CONTROLLED— 
FROM RAW METAL TO THE ERECTED FENCE 


@ Page Chain Link Fence, pioneered by PAGE and produced 
only by PAGE, offers reliable protection against hazards which 
threaten both property and persons. 

YOUR CHOICE OF THREE SUPERIOR METALS is assurance 

that your fence will best meet your needs. Choose heavily- 
galvanized Copper Bearing Steel, or long-lasting Stainless Steel, or 
corrosion-resisting Aluminum. Interlocking wires are woven to form 
a strong, cael square mesh, 

EIGHT BASIC STYLES, varied by choice of metals, wire gauges, 
heights, types of gates, posts and post tops, and top rails. Tension and 
fabric conde not removable from outside. Gate frames welded at joints. 
IT’S TIME TO THINK, AND ACT. Page Fence is expertly erected by 
technically trained firms conveniently located soudiant the country. 
For illustrated paGE data and name of nearest firm... 


Write to PAGE FENCE ASSOCIATION in Monessen, Pa., 


Atlanta, Bridgeport, Chicago, Denver, Detroit, Los Angeles, Philadelphia, 
New York or San Francisco. 


PRODUCT OF PAGE STEEL & WIRE DIVISION OF AMERICAN CHAIN & CABLE COMPANY, INC. 


PARALLEL GROOVE CLAMPS 


The two, high-strength clamping 
members are secured with one, two or 
three heavy steel bolts, depending on 
clamp size. These bolts are readily 
tightened with a single wrench, 
distributing force evenly over a wide 
area for permanent, high-pressure 
contact without wire damage. 


Parallel Groove Clamps are cast of 
bronze and heavily plated for any 
Conductor Combination of Aluminum 
or Copper. 


JAMES R. KEARNEY CORPORATION ¢ 4224-42 Clayton Ave., St. Louis 10, Mo. 
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ponent product sales; L. Griswold, Chicago 
office manager and manager of electric 
utility sales; and W. A. Knight, manager of 
the Peoria, IIl., office; For the East Central 
district, Cleveland: E. H. Howell, manager 
of sales; R. C. Hardy, manager of industry 
sales; G. J. Clark, manager of apparatus 
product sales; C. J. Miller, manager of com- 
ponent product sales; and R. E. Boyle, 
manager of the Cleveland office; E. F. 
Taggert, manager of electric utility sales, 
Cleveland, P. C. Shirkey, manager of heavy 
industry sales, Cleveland; K. F. Culler, 
manager of medium industry sales, Cleve- 
land, P. S. Salstrom, manager of light in- 
dustry sales, Cleveland; and R. A. Ham- 
mond, manager of engineering, Cleveland; 
and For the Atlantic district, at Phila- 
delphia: N. L. Whitecotton, manager of 
sales; E. G. S. Maxwell, manager of ap- 
paratus product sales; C. L. Davison, man- 
ager of industry sales; W. F. Henn, man- 
ager of Philadelphia office, W. C. Mason, 
manager of electric utility sales for Phila- 
delphia; and C. R. Stouch, manager of the 
Charleston, W. Va., office. 


General Dynamics Corp’s Electro Dy- 
namic Motor and Generator Division has 
named James J. Becher as a sales engineer 
in its Chicago district office. Becher, an 
electrical engineer, formerly served as a 
sales-engineer with Cutler-Hammer, Inc. 


Appleton Electric Co, Chicago, has named 
Daniel C. Wing as sales engineer to work 
in the New England area. Wing was for- 
merly with Graybar Electric Co. 


J. H. Holan Corp, Cleveland, has ap- 
pointed Paul V. Dimmick, formerly sales 
manager of the Cleveland district, to take 
over direct supervision of the field organiza- 
tion as sales manager. Arthur C. Frank, 
formerly sales manager of Transport Prod- 
ucts Co, Cleveland, replaces Dimmick as 
district sales manager at Cleveland. 


Allis-Chalmers Manufacturing Co’s Gen- 
eral Machinery Division has assigned Doug- 
las M. Norris, Jr, and Maurice F. Corcoran 
as sales representatives in its Hartford, 
Conn., and Cleveland offices, respectively. 


P. R. Mallory & Co, Inc, Indianapolis, 
has appointed managers for two newly 
opened branch offices. They are: R. H. 
Andrew, Dayton office; and O. V. Miller, 
Milwaukee office. 


MEETINGS CALENDAR 


International Association of Electrical 
Leagues 

18th Annual Conference, Fairmount 
Hotel, San Francisco, Aug. 5-8. 


*Western Electronic Show-Convention 
Co-sponsored by Institute of Radio En- 
gineers and West Coast Electronic 
Manufacturers Association, San Fran- 
cisco Civie Auditorium, San Francisco, 
Week of Aug. 17. 


American Institute of Electrical Engineers 
Pacific General Meeting, Hotel Van- 
couver, Vancouver, B. C., Sept. 1-4; 
Middle-Eastern District Meeting, Daniel 
Boone Hotel, Charleston, W. Va., Sept. 
29-Oct. 1; Fall General Meeting, Muehle- 
bach Hotel, Kansas City, Mo., Nov. 2-6. 


Illuminating Engineering Society 
National Technical Conference, Hotel 
Commodore, New York, Sept. 13-17. 


Northwest Public Power Association 
Accounting Section, Monticello Hotel, 
Longview, Wash., Sept. 17-18. 
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Public Utilities Association of Virginias | ; 
Annual Meeting, The Greenbrier, White | ae : e 2 i 
Sulphur Springs, W. Va., Sept. 17-20. 2 ‘ 


Maryland Utilities Association a 7 : ; ‘ 
Fall Conference, Cavalier Hotel, Vir- . 5 : 
ginia Beach, Va., Sept. 18-19. : é ~ 
Rocky Mountain Electrical League — = : 
50th Annual Fall Convention, Broad- : : ; a ie 


moor Hotel, Colorado Springs, Colo., 
Sept. 20-23. 


Netteess Anecietion of Talirend and | tee 2 . | For every control, tap, 


Hotel Roosevelt, New York, Sept. 20-26. | 


‘ eal 0 . ¢ 
*Edison Electric Institute of al < and transfer application. 
Accident Prevention Committee, Radis- i - 

son Hotel, Minneapolis, Sept. 21-22; i . 

Transmission-Distribution Committee, 

Hotel Nicollet, Minneapolis, Oct. 8-9; 

Industrial Relations Committee, Fall 

tound-Table Conference, Sheraton Ho- 

tel, Chicago, Oct. 12-14; Electrical 

Equipment Committee, Jung Hotel, New 

Orleans, La., Nov. 2-3. 


Instrument Society of America — : a 
8th National Instrument Exhibit, Sher- 
man Hotel, Chicago, Sept. 21-25. 


International Association of Electrical 
Inspectors 
Silver Jubilee Meeting, Edgewater Beach 
Hotel, Chicago, Sept. 21-26. 


*Electric Lines Club of New England 
Fall Meeting, University Club, Boston, 
Sept. 23. 


National Electrical Industries Show 
Sponsored by Eastern Electrical Whole- 
salers’ Association, 69th tegiment 
Armory, New York, Sept. 29-Oct. 2. 


Southeastern Electric Exchange 

Fall Meeting, Engineering-Operation 
Section, Carolina Hotel, Pinehurst, N. C., 
Oct. 1-2; Accounting Conference, Bat- 
tery Park Hotel, Asheville, N. C., Oct. 
15-16; General Sales Conference, 
Atlanta Biltmore Hotel, Atlanta, Ga., 
Nov. 19-21. 


American Society of Mechanical Engineers 
Fall Meeting, Sheraton Hotel, Rochester, 
N. Y., Oct. 5-7; Annual Meeting, Statler 
Hotel, New York, Nov. 29-Dec. 4. 


Interstate Power Club 
Hotel Martinique, New York, Oct. 5; 
Hotel Martinique, New York, Dec. 7. 


Electric League of Western Pennsylvania 


4th Industrial Electric Exposition, Wil- 
liam Penn Hotel, Pittsburgh, Oct. 6-8. 


Indiana Electric Association 


Annual Convention, French Lick Springs 
Hotel, French Lick, Ind., Oct. 7-9. 


Association of Edison Hluminating Com- 


panies i TANDEM TYPE P, 30-10A 


Annual Meeting, The Greenbrier, White 
Sulphur Springs, W. Va., Oct. 8-10. 


wattoees Association of Electrical Dis- e Save valuable panel space 

tributors 
Fall Meeting, Pacific Zone, Hotel del . . : . 
Coronado, Covennde, Galil. Oct. 11-14. @ Simplify control of complex circuits 


Iowa Utilities Association : 
. . - e 9° * 

Management Conference, Hotel Fort Des e is 

Management Conference, Hotel Give “dead-front”” mounting safety 
Electrical Association of Philadelphia } 7 

Biennial Electrical Progress Show spon- e Listed by Underwriters Labs, Inc. 

sored by Manufacturers’ Division, Con- : 

vention Hall, Philadelphia, Oct. 13-15. 8 ‘Can be furnished to latest Navy specs 
American Standards Association ; 

4th National Standardization Confer- = 

ence and 35th Annual Meeting, Waldorf- © Ratings from 2 amperes to 200 amperes, 30 to 

Astoria, New York, Oct. 19-21. 


as ea 250 volts d. c., and 125 to 500 volts a. c. — 


Steering Committee, Edgewater Beach 


Hotel, Chicago, Oct.'21; Workshop Con- | | depending on number of circuits and nature 
ference, Edgewater Chi- | 


Beach Hotel, 


cago, Oct. 22-23. of load. 


National Electrical Manufacturers Asso- 
ciation 


Annual Meeting, Haddon Hall, Atlantic Write for combined catalog ee pees 
City, N. J., Nov. 9-12. design data on Esco rotary switches. 


Wisconsin Utilities Association 
Electric-Gas Section Convention, Schroe- 
der Hotel, Milwaukee, Nov. 11-13. 


Pacifie Coast Electrical Association 3 i 3 ‘e i; 4 '@) S ad | ay e a 
oan nae aieae Conference, Honolulu, | CORPORATION 
167 King Avenue, Weymouth 88, Mass. 


*Addition this week. 
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On-the-Job 
& 


OF POWER CABLE 


NEW HYDRAULIC 
MANCO GUILLOTINE 


Bites right through underground 
primary cable. Accommodates all 
sizes of cable to 314” O. D. Fast, 
portable . . . can be used in any 
position. Ideal for use in mainte- 
nance splicing and renewing cable 
as well as high speed salvage cut- 
ting. Blades available for no de- 
formation cutting to 214”, 


WIDE VARIETY 
OF PUMP UNITS 


The Guillotine Model 30 
is available with man- 
ual, compressed air, or 
electric hydraulic pumps, 


MANCO MFG. CO. 


Model 30 BRADLEY, ILL. 


SEND COUPON OR WRITE 


MANCO MFG. CO., Dept. EW-7-E, Bradley, 
il. Send me information and prices on 
Guillotine Model 30 


Nome 
Firm 


Street 


poi 
L 1 | 


caren Zene 
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CATALOGS ¢ BULLETINS 


@ INDUSTRIAL X-RAY: A buying guide 
for a complete and diversified line of ac- 
cessories and supplies required for the 
industrial x-ray installation is now avail- 
able. This 44-pg illustrated catalog is 
divided into four basic categories: (1) 
films and chemicals; (2) radiographic ac- 
cessories ; (3) darkroom accessories; and 
(4) viewing and filing equipment. 
copy of this catalog 404-000, with price 


list, write on your company letterhead to 


Westinghouse Electric Corporation, 
tion X, 2519 Wilkens Avenue, Baltimore 3, 
Md. 


Sec- 


@ BUS DUCTS: Bus duct application to 
distribution systems of commercial, insti- 
tutional, and industrial buildings is de- 
scribed in a 12-page booklet. Photographs 
and application data from actual installa- 
tions show how bus duct solves distribu- 
tion problem connected with moderniza- 
tion, expansion, or new building prozrams 
The use of prefabricated elbows, tees and 
crossovers, and new sliding-type cantilever 
hangers to make runs of bus duct in any 
direction, around obstructions and corners, 
is also described. For further informa- 
tion, write Westinghouse Electric Cor- 
poration, P. O. Box 2099, Pittsburgh 390, 
Pennsylvania. 


@ INFRARED BROODERS: The Steber 
Manufacturing Co, Broadview, Illinois, an- 
nounces new infrared brooders with im- 
proved, more simple and sturdier guards. 
Four-lamp type (PBU-14-T) illustrated, is 


equipped with this new guard which serves | 


to protect the lamps against accidental 
impact and also to provide correct initial 
mounting height. New literature describ- 
ing the many models for every brooding 
requirement will be furnished upon request 
to the manufacturer. 


@ HOME ELECTRICITY: A 20-pg manual 
that gives practical, easy-to-follow step- 
by-step instruction on planning kitchens 
and laundries is now ready. A rather un- 
usual feature is the development of an 
“inside-out” planning technique for these 
two areas. For a free copy of “Planning 
the Modern Home Electrically,” B-5853, 
write Better Homes Bureau, Westinghouse 
Electric Corporation, P. O. Box 237, Pitts- 


7, 
burgh 30, Pa. (Quantity price $4.50 per 
hundred.) 


@ FLUORESCENT & 
LUMINARIES: A 


¢ 


COMMERCIAL 
24-pg pocket catalog 
fluorescent commercial and industrial 
luminaires is now being distributed. De- 
tailed descriptions accompanied by photo- 
graphs and diagrams of each of the 
luminaires tell where the respective types 
are best applied, what models are avail- 
able, the features of each, and their dimen- 
slons. In addition, a four page table pro- 
vides convenient access to standard data 
on all the luminaires. The style number, 
description, and price of each is given. 
For a copy of this booklet, B-5709, write 
Westinghouse Electric Corporation, Box 
2099, Pittsburgh 30, Pa. 


@ SPECIAL DESIGN CAPACITORS: A 
new brochure devoted to capacitors and 
pulse-forming networks has just been 
published by Aircraft-Marine Products, 
Inc, 2100 Paxton Ave, Harrisburg, Pa, 
manufacturers of specially designed ca- 
pacitors and pulse-forming networks, as 
well as solderless terminals. This 28-pg 
book provides design and test data on 
AMP Capitron Capacitors and Pulse- 
Forming Networks and gives information 
on all important features of these com- 
ponents. Particular attention is given to 
Ampli-film, the new synthetic dielectric, 
whose characteristics make it possible to 
effect tremendous reductions in size and 
weight in capacitors and pulse-forming 
networks. Profusely illustrated with re- 
productions of actual test charts, the book 


For a 


STEWART FENCES 
COMMAND RESPECT 


There’s no question about it—a formi- 
dable Stewart Chain Link Wire Fence 
discourages vandalism. And other Stewart 
products do a bang-up protection job, 
too. For example: wire window guards, 
steel folding gates, wire mesh partitions, 
skylight guards, machinery guards, and 
others. Don’t be half safe—get complete 
protection—NOW. Stewart catalogs will 
be serit on request. Please mention prod- 
ucts in which you are especially interested. 


THE STEWART IRON WORKS CO., INC. 


2066 Stewart Block Cincinnati 1, Ohio 
Experts in Metal Fabrications since 1886 


A copy of this quick-read- 
ing, 8-page booklet is yours 
for the asking. It contains 
many facts on the benefits 
derived from your business 
paper and tips on how to 
read more profitably. Write 
for the ‘WHY and HOW 
booklet.”’ 


McGraw-Hill Publishing Com- 
pany, Room 2710, 330 West 
42nd St., New York 36, N. Y. 
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points out that AMP Capitron Capacitors 


and Pulse Forming Networks are not s 
made in a standard line of types or models. 

Instead, they are designed for the specific | A 
requirements of the equipment in which | . 


they are to be used. Copies of this 
brochure on request from above address. 


in E W 
® ELECTRIC HEATERS: A 1953 edition | in very ay e e @ 


of General Electric’s catalog on Calrod 

electric heaters and heating devices has , 

been announced as available from the | ‘ ROYAL VERTICAL AIR BREAK SWITCHES 
Company, Schenectady 5, N. Y. Designated | 

as GEC-1005D, the 60-page, two-color in- 
formation and buying guide describes the 
equipments in terms of application, spe- 
cial features, installation, and pricing. In- 
dexed by process and application, the cata- 
log also contains methods of determining 
power requirements and heat losses by 
applications. These are explained by both 
graphs and formulas. Another feature of 
the publication is an index of General | Simple, reliable design 
Electric application bulletins, and data | vite: eleieen of mae 
and specification sheets available from the 


Company. ing parts. Only 21 sep- 


arate parts above the 

@ INSULATION: A new booklet giving : 
up-to-date information about the use of ; bear insulators. 
Vinsol, a low-cost dark-colored resin, in a 
variety of applications is available from | 
Hercules Powder Co, Wilmington, Del. | 
Applications discussed include its use in | 
adhesives, asphalt emulsions, hydraulic 
cement, electrical insulation, ink, shoes, 
floor coverings, paper, plastics, and pro- 
tective coatings. Information about the 
forms in which Vinsol is available and 
properties of the resins is included in the | : 
booklet. Beryllium copper contact 

rods greatly increase the 
@ PIPE CUTTING: Beaver Pipe Tools, | conductivity. After 2400 
Inc, Warren, Ohio, has recently produced . 
a new envelope enclosure explaining an operations, rods show 
improved principle in pipe cutting. The | no wear. 
folder describes how Beaver’s new No 2 | 
and No 4 pipe cutters are constructed so 
that the cutting wheel is fed directly into 
the pipe. This allows easier, quicker cut- 
ting. Diagrams and drawings illustrate 
this point. The folder also includes size | 





and price information. The back page is | Royal Electric’s newest model type VVL air break switch incorporates 
devoted to the new Model-D aluminum 


aeoie ann” Gade cai aan chee ee | the latest advances in the industry—Beryllium copper contact rods, 
Ibs and is easily carried by one man. high pressure point contacts, permanently sealed lifetime bearings, 


Folder is available. and fault-compensating high pressure contacts. The VVL means 
reliability. 


@ MOTORS: The Louis Allis Co has pre- 
pared a new bulletir its li f Wound | . : : : 

Rotor Motors, % to 1000 hp. The bulletin | Advantage is taken of electro-magnetic repulsive forces to increase 
covers wound rotor principles of operation contact pressure during high current periods, particularly so during 
and contains performance curves and fault-current 

characteristics that show how these units ' 

are suited to particular jobs in industry. . ° . 

ot nike aaiiinnn the coanetedthin uaene High pressure contacts at both hinge and front ends. At the hinge 
of manufacture, and the various enclosures | end, contact fingers permanently engage the contact pin providing 
available for Louis Allis Wound Rotor | ti | tact Th fi : it h t li * 5 id bh 
Stems, Genles of tn Salieiin, Mo 150s. continuous annular contact. e first switch to eliminate braid shunts 
are available from any district office or dis- in its design (1937). 

tributor, or by writing the Louis Allis 
Co, Milwaukee 7, Wis. Aircraft type sealed ball bearings packed with Silicone grease 


a Sail Sil inline provide operation to -60 deg. F. and freedom from maintenance. 
logue and parts mé al showing 37 dels . . : . 
af Gan ies aad tenet Shasante For engineering data on the full line of switchgear, connectors and 


Furnaces is offered without charge by substation fittings produced by Royal, write for a copy of our new 
L & L Manufacturing Co, Chester 43, Pa. | 


The 6” x 9” catalogue describes the line Catalog No. 12. 
in detail. It also gives kiln and furnace 

sizes, shipping weights, and prices for both | 

front-loading and top-loading models in | 

2050F and 2300F temperature ranges. The | 

catalogue contains a complete temperature 


; f Pant of the rbrsenal of 

zone of cones chart and describes the use 

of pyrometers AMERICAN POWER 
PRODUCTION 

@ METERS: <A comprehensive catalog an va 


offers information on the complete line yh ais tie aa 
of meters, control equipment, and engi- 


veering sviee is faut Siero | MM MRC 0 
written for engineers in power plants, | 
public utilities, and process plants. Fifteen 
measured variables common to power and 5 
process operations form the index for 1122 EAST 87th STREET eli ae[s Ie) ha LP 
selecting appropriate metering and control 

equipment. Basic specifications, illustra- Designers and Manufacturers of Power Switching Equipment 
tions, and detailed literature references 


are included. Bailey Meter Co, 1050 Ivan- and Special Electrical Devices 
hee Rd, Cleveland, Ohio. 


INCORPORATED 
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The need for blood is greater than ever, not only for men 
wounded in combat, but here at home. . . to cure disease, to meet 
accidents and disasters, and to prepare for civil defense. 


Our quota can ONLY be met, if those who give keep on 
giving .. . regularly! 


You CAN give more than once . . . as often as every three months 
with complete personal safety. The more often you give the more often 
you save a life. For every pint of blood you give goes to someone 

who needs it desperately. 


Remember . . . once is NOT enough. Give blood again and again! 
Call your Red Cross, Armed Forces or Community Blood Donor Center 
for an appointment to give blood today. 


GIVE 
BLOOD 


.. give it again and again 


BUSINESS EXECUTIVES! 
CHECK THESE QUESTIONS 


If you can answer “yes” to most of them, 
you—and your company—are doing a needed 
job for the National Blood Program. 


HAVE YOU GIVEN YOUR EMPLOYEES TIME 
OFF TO MAKE BLOOD DONATIONS? 


HAS YOUR COMPANY GIVEN ANY RECOG- 
NITION TO DONORS? 


DO YOU HAVE A BLOOD DONOR HONOR 
ROLL IN YOUR COMPANY? 


HAVE YOU ARRANGED TO HAVE A BLOOD- 
MOBILE MAKE REGULAR VISITS? 


HAS YOUR MANAGEMENT ENDORSED THE 
LOCAL BLOOD DONOR PROGRAM? 


HAVE YOU INFORMED EMPLOYEES OF YOUR 
COMPANY'S PLAN OF CO-OPERATION? 


WAS THIS INFORMATION GIVEN THROUGH 
PLAN BULLETIN OR HOUSE MAGAZINE? 


HAVE YOU CONDUCTED A DONOR PLEDGE 
CAMPAIGN IN YOUR COMPANY? 


HAVE YOU SET UP A LIST OF VOLUNTEERS 
SO THAT EFFICIENT PLANS CAN BE MADE 
FOR SCHEDULING DONORS? 


OO0000000 


Remember, as long as a single pint of blood 
may mean the difference between life and 
death for any American . . . the need for 
blood is urgent! 


NATIONAL BLOOD PROGRAM 
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Astoria Station 
(Continued from page 95) 


leads of the same unit. For start-up | 
a 27-kv feeder from the | 


purposes, 
North Queens substation provides an 
alternate 13-kv supply through an 
autotransformer. The generator sup- 
ply and the start-up feeder can be tied 
under certain conditions for switch- 
ing purposes. 

From each unit’s 13-kv and auxil- 
iary supply bus are to be taken three 


feeders through disconnecting switches | 
(for the purpose of sectionalizing to | 


facilitate fault location). Roughly 
equally distributed on these feeders 
there will be 17-1,250-kva, 440-v 
transformers, supplying 14 unit sub- 
stations, and 2-937-kva transformers; 
connected load will be 
440 v, and 1.8 Mva on 208/120 v. 


Central Control Room... A central 
control room will be provided for the 


20 Mva on 


first two generating units and similar | 


control rooms are planned for each 


Pulp Products Department 


additional pair of generating units. For | 


each two units, two operators will be | 
in the central control room and four | 


roving operators in the plant. 

Instruments and devices for the con- 
tinuing functions of normal supervi- 
sion and operation are being grouped 
close together within easy view and 
reach of one operator. This chevron- 
shaped portion of the control board is 
designated the “Flight” section, and is 
located in the center of the room. 
Other instruments, devices, recorders, 
etc., are being placed on other panels 
in this control room. 

Tight grouping of boiler, turbine and 
generator control devices and instru- 


eae 
PULP AND PAPER COMPANY 


230 Park Avenue, Ne Y en 


5 E Wacker Orive, Chicaa 


ENGTH, ENDURANCE 
* Meet the Test! 


IN THE FIELD as in laboratory tests 
. . « @rapo Galvanized Steel Strand 
proves itself capable of withstanding 
severe punishment. Steel’s inherent 
strength and durability are combined 
with definite economies in every size 
and grade of @rapo Steel Strand. 
You'll find the heavy, ductile, tightly- 
bonded zinc coatings, applied by the 
famous Crapo Galvanizing Process, pro- 
vide lasting protection against corrosion. 


Contact your jobber of Crapo 
Galvanized Products or write 
direct for further information! 


INDIANA 
STEEG- € WIRE COMPANY 
MUNCIE, INDIANA 





SAVE up to 85% brush handling costs. 


ments is achieved by electrically trans- | 
mitted metering of mechanical quan- | 


tities wherever such equipment could 
be obtained. This also permitted tak- 
ing advantage of the lower cost of 


This new M&M brush grinder 
rapidly converts 7 truckloads of 


brush into one truck load of chips. 
Save on labor costs . . . truck operating costs. 
One man feeds brush or branches up to 6” in 
diameter into the Brush Grinder where they are 
chewed into small uniform wood chips and 
avtomaticatiy blown into a truck or spread on the 
ground. The new M&M Brush Grinder is a 
portable unit with its own power plant. It hitches 
to jeep, car or truck for transportation right to 
the job. Safe easy operation with all moving 

rts fully enclosed. Nearly 100 years of exper- 
tence in building fine grinding equipment is your 
assurance of long dependable service from an 
M&M _ brush grinder. WRITE FOR ILLUSTRATED 
FOLDER TODAY. 


MITTS & MERRILL> 1002 Ss. Water St., SAGINAW, MICHIGAN 


electrical wiring as compared to pip- | 
ing, both on the switchboards and for | 


transmission between the primary 
measuring devices and switchboard in- 
dicating devices. 

Communication with the roving op- 
erators in the plant will be by a public 
address system. Initially there will be 
218 loudspeakers, 48 hand-set type 
microphone-receiver sets and 20 am- 
plifiers. 

Communication to points outside 
the station will be by public telephone 
connections, and emergency radio to 


other plants and the system operator’s | 
| 


office. 


Engineering 
Financing, Taxes 
Insurance, Pensions 
Depreciation 
Purchasing 
Industrial & Public 

Relations 
Rates 


ALTH SERVICES, INC. 


ri A ee a 1) 
WASHINGTON, D.C. 


| JACKSON, MICH. 





42 years of service 
Send for booklet 
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Utility and Industrial 
Consulting & Design 


NEW PARK AVENUE 


HARTFORD 
CONN. 





PROFESSIONAL SERVICES 


Consulting 
Accounting 
Valuations 


BARKER & WHEELER 


Utility and Industrial Valuations, Design and 
Construction of Power Systems, Water Supplies, 
Sewerage and Sewage Disposal, Factory Production 
and Cost Control Systems 

11 Park Place, New York City 

36 State Street, Albany, N. Y. 


BLACK & VEATCH 


Consulting Engineers 
Electricity—Water—Sewage— Industry 
teports, Design, Supervision of Construction, 
Investigations, Valuation and Rates 
4706 Broadway Kansas City 2, Missouri 


DAY & ZIMMERMAN, INC. 
Engineers 


Design - Construction - Management 
Investigations and Reports 


New York Philadelphia Chicago 


Doble Engineering Company 
Electrical Insulation Engineers 


Field Testing and Maintenance of High Tension 
Insulation, Special Problems in Electrical Com- 
munications 


Office and Laboratory: Doble Park 
Box 344, Belmont 78, Mass. (6 miles from Boston) 


Branch Office: 20 N. Wacker Dr. Chicago, Il. 


Ebasco Services Incorporated 
Engineers - Constructors - Business Consultants 


Design and Construction 
Financial and Operating Consultation 
Investigations and Reports 
Consulting Engineering 


Two Rector Street New York 
Chicago @ Washington, D. C. 


ELECTRICAL TESTING 
LABORATORIES, INC. 


Electrical, mechanical, photometric, radiometric 
and chemical laboratories, rendering testing, re- 
search and associated services, including certifica 
tion, inspections at factories and field investigations 
2 East End Avenue at 79th St., New York 21, N. ¥ 


ROBERT E. FOLEY 
CONSTRUCTION CORPORATION 


Design—Surveys— Appraisals 
Construction & Maintenance 


Transmission—Distribution—Communication Lines 
Substation, Radio and Television Towers 
48 Griswold St. Binghamton, N. Y 


FORD, BACON & DAVIS 


Engineers 


DESIGN ¢ CONSTRUCTION 
VALUATIONS *¢ REPORTS 


New York ¢ Chicago ¢ Los Angeles 


Management 
Appraisals 


Designing 
Testing 
Construction 


Financing 


Inspections 
Cost Analysis 
Investigations 





GILBERT ASSOCIATES, Inc. 


Engineers ¢ Consultants © Constructors 
Reading, Va 


Engineering and Design ¢ Construction Supervision 
Industrial e¢ Sanitary e Safety 
Chemical Laboratory Services 

Business and Economic Research 
Industrial Relations ¢ Purchasing 
New York Philadelphia Washington 
Rome Manila Medellin 


HARZA ENGINEERING CO. 


Consulting Engineers 


L. F. HARZA 
E. MONTFORD FUCIK CALVIN V. DAVIS 


Hydroelectric Plants and Dams 
Transmission Lines 
Flood Control, Irrigation 
River Basin Development 
400 West Madison Street Chicago 6 


HOOSIER ENGINEERING 
COMPANY 


Erecting Engineers 
Transmission Lines, Substations 


1384 Holly Avenue, Columbus, Ohio 


JACKSON & MORELAND 


Engineers and Consultants 


Utilities and Industrials 
Design and Supervision of Construction 
Reports— Examinations — Appraisals 
Machine Design — Technical Publications 


Boston New York 


THE KULJIAN CORPORATION 
Engineers - Constructors - Consultants 


Power Plant 
Specialists 


Utility - Industrial - Chemical 


1200 N. Broad St., Philadelphia 21, i’a. 


LARAMOREand DOUGLASS, INC. 


Consulting Engineers 
Power Plants 


Transmission Distribution 
Design — Reports Appraisals Rates 


79 East Adams Street 
Chicago 3, Illinois 


Peter F. Loftus Corporation 


Engineering and Architectural 
Consultants and Designers 


First National Bank Bldg., 
Pittsburgh 22, Pennsylvania 
Cable Address—*‘LOFTUS Pittsburgh”’ 


N. A. LOUGEE & COMPANY 


Engineers and Consultants 
REPORTS — APPRAISALS 
DEPRECIATION STUDIES — RATE CASES 
BUSINESS AND ECONOMIC STUDIES 
120 Broadway New York 


1009 Baltimore 


231 So. La Salle St. 


LUCAS & LUICK 


Engineers 
DESIGN, CONSTRUCTION, SUPERVISION, 
OPERATION, MANAGEMENT, APPRAISALS, 
INVESTIGATIONS, REPORTS, RATES 


231 S. LaSalle St., Chicago 


LUTZ & MAY 


Consulting Engineers 


STEAM, GAS & DIESEL POWER STATIONS 


PUMPING PLANTS—ELECTRIC SYSTEMS 
REPORTS— DESIGN— APPRAISALS 


Kansas City 6, Mo. 


CHAS. T. MAIN, INC. 


Engineers 


Electric, Steam and Hydraulic Projects, 


Investigations, Reports, Designs and 
Appraisals 


Chamber of Commerce Building 
80 Federal St., Boston 10, Mass 


Middle West Service Company 


Consultants 


Utility and industrial accounting, financing, evalu- 
ations, consulting engineering, reports, appraisals, 
rate studies, labor relations, public and employee 
relations, safety, insurance, pension plans, sales 
promotion 


20 N. Wacker Drive Chicago 6 


MINER and MINER 


Consulting Engineers 
Incorporated 


Greeley Colorado 


ARTHUR L. MULLERGREN 


Engineering - Management 


Public Utilities—Natural Gas 


Kansas City, Mo. 


PIONEER SERVICE 
& ENGINEERING CO. 


Consulting and Design 


Engineers . . Purchasing . . 
Specialists in Financing 
Accounting and Other Operations 


Chicago 4 


CONSULT 
THESE SPECIALISTS: 


Let them save your time by 
bringing their broad experi- 
ence in their specialty to 
bear on your problems. 
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PROFESSIONAL 
SERVICES 


Recording & Statistical Corp. 
BILL ANALYSIS. CONSUMPTION 
STUDIES 
THE ONE-STEP METHOD 
Bill Frequency Analyzer 


100 Sixth Ave. WOrth 4-8326 New York 13, N. Y. 


REIS & CHANDLER, INC. 


ADVISORS TO UTILITIES 
Financing—Rate of Return 


30 Vesey Street, 


New York 7, N. Y. 


SANDERSON & PORTER 


Engineers and 
Constructors 


New York ¢ Chicago °* San Francisco 


SARGENT & LUNDY 


ENGINEERS 
140 South Dearborn St. 


Chicago, Ill. 


F. W. SCHEIDENHELM 


Consulting Engineer 


Hydraulic Engineering, Hydro-electric Development, 

Water Supply, Flood Control. Engineering Problems 

relating to Water Rights and Water Power Law. 
Appraisals. 


50 Church Street, New York 7, N. Y. 


F. A. TUCKER, INC. 


Contractors—Engineers 
specialize in 
Distribution - Transmission - Telephone 
lines - Maintenance - Roads - Bridges 
Dams 


Main Office—S88% Center Street, Rutland, Vt. 
Braoch Office—120 East 3rd St., Charlotte, N. 


UTILITIESLINECONSTRUCTION 
COMPANY, INC. 


Construction and Maintenance 


Transmission - Distribution 
Electric and Telephone Lines 
Consultants 
501 York Road, Jenkintown, Pa. 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Design ¢ Construction ¢ Reports ¢ Appraisals 


80 Broad Street, New York 4 
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SEARCHLIGHT SECTION 


t MPLOYMENT 
SUR TEES 3) 


‘OPPORTUNITIES 


:EQUIPMENT 
:USED OR RESALE 


POWER PLANT CHEMICAL ENGINEER 


Graduate Chemical Engineer with Power Plant experience in 
design. operation and trouble shooting of all water treatment 
processes, including deionization, for high pressure boiler 
operation, experience in industrial waste treatment desirable. 
Headquarters Kansas City, Missouri: submit education and 


BLACK & VEATCH 
Consulting Engineers 


experience. 


4706 Broadway 


IF 


1F you are a graduate electrical engineer 

1F you have had experience with a utility company, 
or 

IF you are familiar with the application of trans- 
mission and distribution equipment on power sys- 
tems and are between 30 and 45 years of age 

IF you would enjoy calling on regular established 
utility accounts as a resident Field Engineer 

IF you are interested in a creative technical sales 
career, and 

IF you would like to make a change but feel that 
your next job should be your last job 


WE WOULD LIKE TO TALK TO You! 


We are one of the leading manufacturers of trans- 
mission and distribution equipment in this coun- 
try: progressive, growing and offering practically 
unlimited opportunity to the individuals selected 
for positions as Field Engineers in the East or 
North Central U. S. All of our top executives 
have come up through the ranks. 


Remuneration is on a salary basis plus an annual 
bonus and profit sharing plan. Liberal hospitali- 
zation and group insurance programs. Automobile 
furnished and maintained by the Company; all 
travel expenses paid. 


Send resume of education and business experience 
to 


P-8509, Electrical World 


520 N. Michigan Ave., Chicago 11, Ill. 


WANTED 


MECHANICAL ENGINEERS 


Established consulting firm, New York 
area, desires Mechanical Engineers 
capable supervising starting, testing, 
operating and correcting troubles of 
steam electric station equipment. 
Plant betterment work involving con- 
siderable travel. Technical education 
and plant operating or betterment 
experience required. State education, 
experience and salary desired. 


P-8514, Electrical World 
330 W. 42 St., New York 36, N. Y. 


1606 S3rd ST. NORTH BERGEN NJ NYC 


TRANSFORMERS 
i—1500 KVA G.E., 3 Ph., 4150V. 2300V. Pyranoi 
= 750 KVA G.E., ; Ph., 4150V. 120/240V. sec. 
a— 
7 
Bice 


» | Ph., 2400V. 600 V. 
-E., | Ph., 13200V. 220/440V. 
i— 200 KVA G.E., 3 Ph., 2400-220 sec. 

SYNCHRONOUS MOTORS 
300 H.P., Elec. Mach., 720 RPM. 3 Phase 60 
cyc., 2200V T E F Cooled Outdoor service. 
150 H.P., G.E., 1800 RPM. 220V. 3/60. 


150 H.P., Al. Chal. 360 RPM, 440V. 3/60. 


Large Stock of A.C. and D.C. 


| foreign 


SALES ENGINEER, 


| DEPARTMENT 


Kansas City 12, Missouri 


REPLIES (Box No.): 
NEW YORK: 330 W. 42nd St. (36) 
CHICAGO: 520 N. Michigan Ave. 
SAN FRANCISCO: 68 Post St. 


Address to office nearest you 


(11) 
(4) 


POSITIONS WANTED 


ELECTRICAL ENGINEER, 

years Public Utility 
experience 
zer studies 
tion with 


P.E.—N.Y., 31, 5 
and Consulting Engineer, 
with network and transient analy- 
relaying, carrier, etc. Desires posi- 
public utility. PW-8175, 


| World. 


MANAGER OR Chief Operating 
Private or Municipal public utility 
several years heavy experience 

“Engineer”, 331 W. 

21, Ill. 


Engineer. 
Graduate 
Domestic or 
Marguette Road, 


Chicago 


SELLING OPPORTUNITY WANTED 


Young EE—for home of- 

fice sales work, with utility meter experience. 
Large manufacturer located in Pittsburgh area. 
Some traveling. Salary open. Reply with photo- 
graph (optional) and complete resume of edu- 
cation and experience SA-8332, Electrical 


| World 


U. S. Government 


OF THE INTERIOR, 
reau of Reclamation. Sealed bids (Invita- 
tion No. DS-3995) will be received at 
Denver, Colorado, until August 20, 1953, 

| for furnishing one 2,400-volt, metal-enclosed, 

| outdoor-type, motor control equipment as- 
sembly for each of Warden, North Warden, 
and Warden Relift Pumping Plants, Area 
| E-5, for Columbia Basin Project, Wash- 
ington. Delivery is desired within 240 days. 
For particulars, 
mation, Building 53, 
Denver, Colorado. 
FRED G. AANDAHL, 
for Water and Power Development 
Department of the Interior 


Bu- 


Denver Federal Center, 


i} 


MOTOR GENERATOR SETS 
1—1000 KW Whse., 600 V. 720 RPM, 4000 Syn. 
i—1000 KW G.E., 600 V. 514 RPM, 4000 Syn. 
i—1000 KW Whse., 275 V. 720 RPM, 4000 Syn. 
i— 200 KW wae. 250V., 900 RPM, 4000V. Syn. 
i— 150 KW G.E., 126/250V, 


-» M 1200 RPM 2400 V. 
+» West., CW. 460 RPM, 550V. 
-» West.,CW. 600 RPM, 440V 
.. West., CW, 600 RPM, 440V. 
», Al. Ch. 1800 RPM, 2300V., 3PH, 60 Cy. 
Equipment 





Electrical | 


addre ss Bureau of Recia- | 


Assistant Secretary | 





SALES 
APPLICATION 
ENGINEER 


Beautiful opportunity for electri- 
cal engineer, preferably 30 to 35, 
who is experienced in power- 
switching equipment, also sub- 
station structures and layout. 


New line of equipment now being 
developed offers excellent chance 
for advancement with leading 
manufacturer of electrical trans- 
mission and distribution equip - 
ment in Midwest location. 


P-8535, Electrical World 


520 N. Michigan Ave., Chicago 11, Ill. 


OUTDOOR SUBSTATION 
STEEL DESIGNER 


Well known Chicago Manufacturer of 
High Tension Equipment has attractive 
opening for designer with experience 
on outdoor substation steel. Give age, 
background and experience. Salary 
open. Unusual Opportunity. 


P-8579, Electrical World 
520 N. Michigan Ave., Chicago 11, IIL. 


EARTH AUGER SALESMEN 


Demonstrate and sell the well-known PENGO 
Earth Augers and related products to Utility 
and Telephone Co.’s, Contractors, State and 
Federal Govt. Agencies. We furnish Ford 
Ranch Wagons with sample and demonstrating 
augers, pay traveling expenses and drawing 
account against commissions. PENGO Augers 
are easier to sell than anything we know of. 
A real good job for real good men. Send full 
qualifications and snapshot if available, stat- 
ing whether you have had line construction 
experience, to Sales Mgr. 


PETERSEN ENGINEERING CO. MERS. 


Santa Clara California 


YOUR SURPLUS MOTORS 
M.G. SETS ©¢ GENERATORS 


Hoists ¢ Compressors ¢ Transformers 
CASH or TRADE 
WRITE FULL DETAILS FOR OUR 
ZA OFFER BY RETURN MAIL 


Sar Ty eo 


1324 W. CERMAK ROAD 
CHICAGO 8, ILL. 
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SUBSTATION EQUIPMENT 


TRANSFORMERS 
VOLTAGE 
69000 —13800 
66000/114000 Y—2400 
66000/33000 —13200/23000 Y 


69000 —6900 
66000 /33000 —2300/ 4160 
66000 —2300 
44000/33000 —2300/6900 
44000 —7200/12470 Y 


ju. KVA 


2 /' 0 —6600 
33000/ 11000 —2400/7200 
33000 —7200/12470 Y 
33000 —7200/12470 Y 
33000 —13800/23900 Y 
34500 —2400/7200/12470 Y 
33000—240/480 NEW 
33000 —7200/12470 Y 
26400 /13200—2300 
25400/44000 Y—6900/13800 
25410/44000 Y—13280/23000 
22000 —7200/12470 Y 
22000 —2300 
13200 —4600, 3 ph. 
13200—2300, 3 ph. 
13200 —2400, 3 ph. 
13800—480/240 
7200 —220/440 
7 240/480 
-240 a 
230€ 
330/46 0 
2400 —240/120 
‘2400 — 480/240 
‘4160 Y—480 
/4160 Y—240/480 
10/4000 Y—115/230 
2400 —240/480 
2400 —230/115 
2300 —575, 3 ph. 
2400—240/480 
2400—114/228 DRY TYPE 


INDUCT. REGU LATORS—OUTDOOR 


1—140 KVA G. E. 200 A. 4000 V. 3 ph. 

2— 83 KVA West. 200 A. 2400 V. 3 ph. 

3— 48 KVA West. 200 A. 2400 V. 1 ph. 

8— 36 KVA West. 150/300 A. 2400 V. 1 ph. 
2— 36 KVA G. E. 75/150 A. 4800 V. 1 ph. 


—_ BREAKERS 


ASKAREL 


2— 400 . 
1—1200 A 


’ G. E. FKO-13 50} 
4— 600 A. 15 KV G. E. FHKO-139-750 


BREW, WOLTMAN & CO., i c 


52 Church St., New York 7, 


TURBO GENERATOR 
Available Immediately 
7500 KW G.E. Co. 
180 P.S.1.—525°F Total Temp. 
3 phase 60 cycle 2300 volt 
With Surface Condenser 
GOOD CONDITION 
Union Electric Co. of Missouri 
315 N. 12th Bivd. St. Louis 1, Me. 


NATVAR—YELLOW ene CAMBRIC 
CLEARANCE SA 
Cloth: 5000 Lin. Yds. .005” — oa vide at 45¢ ye. 
8500 Lin. Yds. .007” — 37” wide at *, 
Seamless bias tape: 2500 Gross Yds. .005 & 3 
Gross Yds. .007” both 34” x 72 yds. at $1.70 per 
Gross Yd. 


Samples on Request. Quantity Discounts. 
All Prices F.O.B. your plant. 


M. HIRSCH CO. 


J. 
622 Washington St. San Francisco 11, Calif. 


TRANSFORMER 


1—200 KVA Wagner, Voltage Rating 33000 to 
7200/12,470Y. Impedance 5.5% Spec. 11884 
P419. Type HEL. 


Purchased for spare, never used. 


SOUTHWEST RURAL ELECTRIC ASSOC., INC 
TIPTON, OKLAHOMA 


WORLD'S LARGEST INVENTORY 


ap § 


MOTORS—GENERATORS—TRANSFORMERS 
New ond Gucronteed Rebuilt 
1H. P. to 2500 H.P. 


ELECTRIC EQUIPMENT CO 
P.O. BOX 51, ROCHESTER 1, N.Y. 


BUYERS OF SURPLUS COPPER 
INSULATED WIRES AND CABLES 


No lengths too long or too short 
Telephone: Eastgate 7-4778 


PIERCE CABLE CO. 
2670 Clybourne Ave. Chicago 14, Illinols 
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DIESEL POWER 


IMMEDIATE SHIPMENT 
e PURCHASE OR RENTAL 


UNIT CAPACITIES—10 TO 2475 KVA 


A.C.—50 AND 60 CYCLES 
@ ALSO D.C. UNITS 


Make 
Nordberg 
Fairbanks Morse 
Fairbanks Morse 
General Motors 
Genera! Motors 
Baldwin 
Genera! Motors 
General Motors 
Ingersoll-Rand 
Baldwin 


A. G. SCHOONMAKER COMPANY, 


| 
| 
| 


A + PARTIAL. _LiSTING 7 our Sevenrenr 


ke 
Enterprise 
300 General Motors 
Fairbanks Morse 
200 General Motors 
Worthington 
Buckeye 
Worthington 
General Motors 
General Motors 71 
Internat’! Harvester Gp-14 


INC. 


DIESEL DIVISION, 50 CHURCH ST., NEW YORK 7, N. Y. 


FROM AVAILABLE STOCK 


Tuase GENERATORS 
Make 
G.E. 
Moore 
G.E, 


. 
Non-Cond—190 1 Ibs-2400-3-60 
Condensing —Extraction—190 
Ibs., 2400-3-60—Surface Cond. 
Condensing— 265 Ibs., 440-3-60 
oe one Leo fa0e Ibs., 5/35 
ae. = P., 480-3-60 Dir. ‘Conn. 
Exciter 
Non-Cond-~ 125/150 Ibs., 5/10 
Ibs. B.P., 240/480-3-60 
Non-Cond— 150/175 Ibs., 5/10 

480-3-60 


FREQUENCY "CHANGERS 
Make Cycles Voltages 
Whse. 25/60 13200 x 13200 
G.E. 25/60 4150/2400 x 2400/4150 
G.E. 25/60 4150/2400 x 2400/4150 
3.E y 2300 x 4160 
4400 x 2300 
11000 x 2300 


BELYE 


Moore 


Westgh. 
G.E. 


GUARANTEED MOTORS 
M.G. SETS * GENERATORS 


Hoists © Compressors © Transformers 
Units ef Every Size and Description 


M. G. SETS 
KW Make A 


2400 West. (3-u.) 
1000 G. E 3-u.) 11000 
1000 West ) 11000 
500 AC-We 2300 
450 G E 3 2300 
400 A. C 2300 
300 Cr y 440 
200 G E 440 
2300 
440 
2300 /440 
2300/4000 
440 
440 
440 
440 
2300 
2200 
220 
*. Machy 220 
E 220 


WRITE TODAY 


WE'LL SELL, BUY OR TRADE 
. PHONE CANAL 6-2900 


4800 


Ridgway 


1324 W. CERMAK ROAD 
CHICAGO 8, ILL. 


MOTOR GENERATOR SETS 


3 ph, 60 cy. 


Qu Kw 
1—2000 
2—2000 
1—1500 
1—1500 
1i—1500 


E. 440/2300 
, TRANSFORMERS—60 Cycle 


nate Type Ph Voltages 
Whse. OISC 3 33000x26400/13200 
Whase. oe 3 26400/13200 x = 


6600x5. 
3200x480/2400 
2200/480 


KV. 
1—5000 
1—2500 
3—1250 
1—1150 
3—1000 


COMPANY, INC. 


OFFICE & SHOP 
51 Howell St. Jersey City 6, N. J. 


TRANSFORMERS 


FOR SALE 


KVA Mol 11500-2400/4160Y 

KVA G-E 22000-2300/4000Y 

KVA W-H 13200-2400/4160Y 

KVA W-H 6600-2300 

KVA Mol 7200/12470Y-2400/ 
4160Y 


3—1000 
3— 500 
3— 333 
3— 333 
3— 333 


3— 250 
3— 150 


KVA 
KVA 


G-E 6600-575 
19050/33000Y-2540/ 
4000Y 
KVA 
KVA 
KVA 
KVA 
KVA 


Many other items in stock. 


TRANSFORMERS WANTED 


Reliable rewind and repair service 
on all makes of transformers 


THE ELECTRIC SERVICE CO. 
CINCINNATI 27, OHIO 


40 Years Dependable Service 


2— 150 
100 
100 
50 


50 


6900-230/460 
33000-6900/11950Y 
4000-115/230 

-Ch 33000-6900/11950Y 
A-Ch 33000-2400/4160Y 


— 
— 
. 


G-E 
G-E 
G-E 
G-E 
A-C 





NOWHERE 


ON THIS EARTH 


is there anything like mica, except 
mica itself — no other insulating material with mica qualities 
to stand up under heavy loads — resist moisture, heat, cold, 
oil and friction — as mica does after it becomes Macallen 
Mica — uniform. IN WRITING SPECIFICATIONS WRITE 
MACALLEN MICA. 


when you think of MICA ...think of MACALLEN 


PR A ee THE MACALLEN COMPANY 


ALL FORMS, ALL QUANTITIES — ALL DEPENDABLE BAY ROAD, NEWMARKET, N. H. 


CHICAGO: 565 W. WASHINGTON BLVD. « CLEVELAND: 1231 SUPERIOR AVE. 
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Be Warned! 


gn = —— , 
~ 


Thermalite 

Indicator 

Automatically 

Checks 

Distribution 

Transformer 

Loading Moan g ; 


You get plenty of warning when overloads caused by 
load growth are nearing the limits of voltage regulation 
and transformer capability, thanks to the Thermalite over- 
load indicator. A signal light on the transformer, clearly 
visible from the street, singles out overloaded units with- 
out the expense of a complete load survey. You get ample 
time to make a change in your distribution system without 
sacrificing service continuity. 

On most distribution systems, the peak load is limited 
by the allowable secondary voltage drop. The Thermalite 
indicator lights up when you’ve made full use of trans- 
former overload capacity within voltage regulation limits. 
It does not respond to momentary abnormal overloads. 


Operation is simple. A thermal element located in the 

top oil, away from all live parts, actuates the signal lamp 

circuit. The brilliant signal lamp remains lit until reset 

by means of a convenient external handle. 

Stretch your transformer dollars by taking advantage 

of the inherent overload capability of your distribution For more information, contact the 
system without sacrifice of service continuity. The low- A-C district office nearest you, or 
cost Thermalite overload indicator is available on Allis- write Allis-Chalmers, Milwaukee 1, 
Chalmers distribution transformers 100 kva and smaller, Wisconsin. 

15 kv and lower. eae 


Thermalite is an Allis-Chalmers trademark, 


ALLIS-CHALMERS 








a 


TRADE MARK 





Turbine Oil 





Nothing succeeds like service! 


@ This turbine, one of the largest industrial units in the 
Midwest, was recently installed by a leading paper mill. 
The decision of mill officials to lubricate the new turbine 
with Nonparett Turbine Oil was based on their own 
experience with this outstanding product. 

Beginning in 1941 in one unit, Nonparem has since 
been put into additional turbines; and, today, it lubri- 
cates all turbines in this big mill. Over the period of 
12 years, it has not been necessary to replace any of the 
original fills of NonParEIL because of lubricant deteriora- 
tion or lubrication trouble. Oil systems have stayed 
clean. Oil acidity has stayed below 0.07 mg. KOH/gm. 

In this mill, as in power plants throughout the Midwest, 
NonpareEI_ has sold itself into one turbine after another. 
That success has been the result of superior turbine 


STANDARD OIL COMPANY | STANDARD 


lubrication service. Service records of NONPAREIL cover 
up to 25 years’ continuous operation of individual units 
on original fills of oil. Moreover, this unique lubricant 
carries a written guarantee that it will last as long as the 
turbine it lubricates and that its neutralization number 
will stay below 0.15 mg. KOH/gm. 

The Standard Oil lubrication specialist serving your 
section of the Midwest will be glad to show you lubrica- 
tion records of NoNnparEI in installations similar to your 
own. You can contact this specialist by phoning your 
local Standard Oil office. Or, write: Standard Oil Com- 
pany (Ind.), 910 S. Michigan Ave., Chicago 80, Illinois. 


(Indiana) 





